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ABSTRACT 
 
The urbanization of many cities has been proceeding at a rapid pace that resulted to the 
degradation of urban environment. Public parks as representative of green areas play vital 
roles to balance the needs for both conservation and development. To provide insights for 
sustainable city policy, the translation of the intangible recreational benefit of park 
services into tangible value is necessary as such that the contributions of public parks’ 
benefits can be interpreted by citizens and policy makers. In order to achieve the goal of 
public service, this study attempt to integrate public preference from park visitors to 
reflect the need of the community that is the main stakeholders, who consume public park 
service in the form of recreational opportunities and amenities. Study of behavior and 
preference of public park visitors may lead for action to interrelate the local view into park 
planning process. This study attempts to investigate behavior and preference of park users 
by establish a new quantification framework. This valuation framework can reflect user’s 
point of view by gathering the public opinion from the interview survey during their 
recreational time in the park. Consequently, the analysis was performed through the 
integration of park users’ behavior and their preferences and provides an alternative way 
to assess their interaction.  
The study concentrated on the recreational travel and activity characteristics that influence 
to the behavior and preference of park users. The new quantification framework was 
developed through the interaction of behavior approach together with preference approach 
by propose a method to quantify the interaction from park users’ opinion. For behavior 
approach, this study established an unconventional determinant factor to enable for the 
comparison between the significant of travel behavior influence on activity selection 
behavior of park users through the integrated expense index. Based on this index, the 
result indicated that the integrated expense has the value lower than one. This reasonable 
finding revealed the useful result due to the reason that the objective of park visit is for 
recreational purpose, therefore park users would value their important on activity greater 
than their travel for park visit. Therefore, the attractiveness of park play an important role 
for park users to select park to perform a variety of activity with different pattern of park 
utilization. Additionally, due to the relationship of travel and activity from integrated 
expense model, it can be seen that there is the linkage between accessibility and 
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attractiveness of park. Therefore, as travel behavior of park users is the representative of 
accessibility of park, this study developed a model that can be further examined from this 
relationship through an alternative approach of threshold distance. Based on this approach, 
the service area of park can be redefined and reflected from the minimum acceptable 
distance of users’ point of view. Subsequently, the factors that influence park users’ 
behavior on the decision to select recreational location through different modal usage can 
be assessed. By applying this model, the different factors that effect to the different 
threshold distance to visit park are then classified into three categories; socio-
demographic, activity and travel characteristics. From the application of this model, the 
finding results is verified that not only the allocation of park affect to the life style of 
residential to visit park in different patterns but also the attractiveness and accessibility of 
park are the key elements that need to be considered with diverse groups of users.  In 
addition, the improvement of park service in term of attractiveness and accessibility of 
park need to be concerned with the special target group of service such as old people, 
family, daily users, etc. 
Together with the preference of park users that was focused on the interaction of both 
level of satisfaction and willingness to pay for maintenance and management quality of 
service, the perception of users’ opinion can be captured and quantified into explanatory 
value. Base on the analysis through users’ preference approach, it is confirmed users who 
spend more expenditure and time spending to visit park and do activity would contribute 
less amount of WTP. The relationship of users’ behavior within this group was implied 
that they were recreational users rather than daily users since the latter group would have 
their residential within the proximity area to park and are more accessible to visit park 
often. Therefore, the consideration should be given to improve the quality of park service 
that will not only provide the condition of service to satisfy users but also increase the 
number of daily users. This is due to the reason that the users’ who have more appreciation 
to consume the service and have potential to visit park habitually would participate on 
public concern than others. This might be from the reason that they feel high satisfaction 
and ownership to this kind of public space that would induce to the more responsible for 
public work. 
Consequently, the interaction of behavior and preference approach can be converted to 
preference value through a new index that is preference value factor. This determinant 
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could play a significant role as an excellent linkage to interrelate between behavior and 
preference of park users in particular pattern of park usage. The useful results reflected the 
fact that for many groups of users’ characteristic, and pattern of park visits, the more 
consideration should be compensated or provide more alternative and/or complement to 
group of users who has high preference value factor. Since they value benefit from 
recreation behavior in term of activity and travel expenditure in a very high rate compare 
to their preference, on the other hand they might not appreciate the existing condition of 
service at that time. It might be due to the reason that many other aspects of park as a 
public space contribute to their negative experience, including psychological connections 
with nature, physical topography and geography, a sense of one’s body and physical 
capabilities, and the proximity between the park and several different communities. It 
means that they hesitate to participate on public concern that might be from the reason that 
they perceived low ownership to this kind of public space and have no responsible for 
public work. The improvement and maintenance the condition of park service in the satisfy 
condition to users can not be longer ignored that was obviously verified through this 
interaction index. 
In order to support the useful methodological framework of this approach due to a wide 
variety classification of parks in the study area, three public parks in Saga city, Japan (Saga 
Castle Park, Kono Park and Shinrin Park) were selected as representatives of more than 30 
public parks served for the community of less than 200 thousands population. Several 
useful findings reflect the valuable result of analysis based on parks user behavior and 
preference that has been obtained through the quantification framework of this study as 
well as variety of socio-demographic and economic aspects of park users could be 
understood and compared. In addition, this functional approach could highlight the 
diversified behavior and preference of different social groups of park users in terms of 
choice and opportunity to obtain the service in term of accessibility, role of public parks in 
the community and reflect the social needs of park users.  This result indicates the need to 
improve accessibility according to the community needs and attractiveness of public parks. 
Additionally, this result also provides useful information for maintain high-quality of 
service of public parks as well as improve the satisfaction of public parks. This valuable 
approach could be utilized as local information to be integrated into allocation of suitable 
plan for current and future policy for public park service improvement for livable city.  
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CHAPTER 1 
INTRODUCTION 
 
1.1  BACKGROUND 
As the economic development increases and technology arises, many cities have become 
industrialized and urbanized. The associated industrialization has resulted in a range of 
detrimental and often dehumanizing outcomes since the numbers of people living in the cities 
will be increasing especially for the developed country as Japan that can be depicted in Figure 
1.1. The comparison can be illustrated that among several countries in the world, Japan is the 
representative of the most crowded country in term of population density.  
 
Figure 1.1 International Comparison of Population Density 
(Source: Demographic Yearbook 2000, Department of Economic and Social Affairs, 
United Nations, 2002) 
The significant increase in population together with the mobilization towards urbanization has 
been accompanying highly considerable changes in energy consumption that has resulted in 
increased level of pollution in urbanized area. It also has been induced to the range of 
environmental problems in urban areas that include air pollution, water pollution, waste, noise 
generation, pressure on land for urban development, and the degradation of the urban landscape. 
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It can be seen that many impacts have been arising as well as the dramatically impact on quality 
of the urban environment. The development has been affected on a wide range of elements of 
daily life including housing, education, health, crime, employment and leisure, both for 
individuals and communities [Woolley 2003]. Thus urban environment plays a vital role to 
society since it is directly relevance to the peoples’ daily lives. One aspect of the urban 
environment that plays important role in daily life for people who live in city or urban area is 
public parks. Since they provide many different benefits and opportunities to people’s everyday 
urban lives.  Consequently, public parks have been recently given much attention as one of the 
indicator of urban quality of life since public parks provide opportunities to people for certain 
activities, while the individual can gain direct benefit from park utilization that are related to 
physical health as well as improved mental for residents in the community. In the same time, 
public parks also contribute indirect benefits to the community in term of social, economic and 
environmental. 
However, in different country, the essential of public parks are considered in different level as 
well as the importance role of parks lie in different affected factors that are vary among 
individual country.  In order to support the great importance of public park for people who live 
in urban areas in developed country, the distribution of time that people spend to do activity in 
Japan is selected to be illustrated as in Figure 1.2. A second rank of time spend to do activity is 
Leisure activities that can indirectly reflect the great importance of public parks in this country. 
Since it allow people to perform different types of activities encompassing necessary, optional 
and social activities. In addition, the positive increasing of leisure time reflects the rising in 
demand on this kind of public facility to contribute to their activities.  
 
Figure 1.2 Survey on Time Use and Leisure Activities 
Source: Statistics Bureau, Ministry of Public Management, Japan, 2003 
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On the opposite site, the available land use of leisure activities also has the reverse relationship 
to the demand side. This is an evidence from the survey in 1999 that approximately 32,100 ha 
(79,300 acres) of land were converted to alternative uses (7.5% decrease on the previous year). 
The area of conversion has recently been declining. This includes the conversion of 25,300 ha 
(62,500 acres) of agricultural land (agriculture, forestry and reclaimed land) to urban uses 
(residential, industrial, public land use, etc.) (7.0% decrease on the previous year). Out of this 
conversion, 7,900 ha (19,500 acres) of land was for public land, 7,800 ha (19,300 acres) for 
residential land, 3,800ha (9,400 acres) for industrial land and 500 ha (1,200 acres) for land for 
leisure use. Figure 1.3 is graphically demonstrated the characteristic of land use in Japan as well 
as the distribution of land use for leisure purpose in each year are also illustrated. 
These statistics can be used to support the existing situation of public park service in this 
country. Since the higher number of visitors lead to overcrowding and degrade the natural 
environment on site. In addition, the continuing growth in demand of public park utilization and 
the decline of supply side may accelerate the deterioration of park service in term of 
ineffectively and insufficient service. Therefore, the provision of park planning and 
management can no longer be ignored to launch the effective plan to maintain the quality of 
park service. 
31%
2%
31%
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21%
 
Figure 1.3 Distribution of Land Use in Japan 1999 
Source: Land Information Division / Land and Water Bureau, Ministry of Land, Infrastructure 
and Transport, Japan 
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1.2 PROBLEM STATEMENT 
The investigation on the interconnection between environmental and people’s behavior on park 
utilization plays a vital role in order to reflect the community point of view and guide local 
planning agency to locate suitable plan for current and future policy to maintain the quality of 
public park service in the community. However, different parks provide different opportunities 
on activities along with the different groups of people formed different behavior and preference 
on park utilization. In addition, the location of public park within and outside users’ residential 
area are perceived in different way as well as the personal users’ characteristics and past 
experience of using public park service also result to the different patterns of public park 
utilization.   
The traditional planning approach can not bring true benefit to the community since public 
opinion is not integrated in planning process. The lack of comprehensive data of park user’s 
behavior and preference on park utilization is the obstructive for the local planning agency to 
address the suitable planning and management policy. Since public park is one kind of public 
facility that should be provided to maximize social benefit to the community. Consequently, in 
order to achieve the ultimate aim of public park service, the public preference is the most 
important pre-requisite to represent the social point of view. While the public opinion plays the 
significant role to guide the local planning agency to create a suitable plan for current and future 
policy in maintaining the quality of public parks service corresponding to the needs of users in 
the community, not many researches has combined actual behavior and preference together to 
quantify the intangible value of recreational benefit from park service to users [Liston-Heyes 
and Heyes, 1999; Chen et al., 2004]. Such measurement is essential to provide the links 
between users and planners to relative to recreation choices through the quality of the 
recreational experience.  
Considerably less research has been carried out to interrelate actual behavior and preference of 
park users into public view in the park planning process. Additionally, the understanding the 
users’ view is complicated by the need to appreciate the different variables that are responded to 
and perception may also differ according to a multitude of variables relating to individual 
[Özgüner and Kendle, in press]. To achieve the aim of public service, this study attempts to 
interrelate the needs of park users and quantify their needs into an explainable value by 
concentrating on the characteristics of users’ recreational travel and activity that influence their 
behavior [Bright, 2003] and preference [Roovers et al., 2002] during the consumption of 
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recreational service. The reason for this is that the major concerns of behavior and preference of 
users could result to useful information that reflects users’ perception from the service, 
additionally, the interaction between behavior and preference could be useful information to 
relate their view [Hwang et al., 2003, Giles-Corti and Donovan, 2002].  
 
1.3  OBJECTIVES OF STUDY 
The ultimate aim of this study is to develop a new recreational quantification framework to 
assess the interaction of recreation behaviour and preference of park users. This development of 
this methodological approach contributes to reflect the relationship of park users’ behaviour 
and their preference through the community point of view by interrelate public preferences on 
public park utilization. Due to the reason that the provision of public recreation should not rely 
on only park officials’ side, however it should be carried out from the perception of local people 
who live in or near parks and view parkland as a traditional source of subsistence. Consequently, 
based on this approach, the method enables us to put forward a number of basic principles and 
to guide the development of public park service to improve accessibility and attractiveness. 
Furthermore, the incorporating of public participation into methodology can be utilized as an 
effective management tool to provide the useful information on both park users’ behaviour and 
their preference to reach the ultimate aim of planning and management. The uniqueness of this 
approach is that it can make a connection between the availability of public parks and social 
needs.  
The secondary objectives of this study are as follows: 
• To identify the factors that influence diversity of park users’ behavior and preference, 
particularly the specific types of recreational travel and activity characteristics related 
to pattern of park visits; 
• To develop models that are useful to quantify the intangible recreational benefit of 
park to capture behavior and preference based on users’ view by establish the 
recreational quantification framework; 
• To apply the model development to be practically useful for park policy and strategies 
in order to promote the role of park in the community based on findings of this study. 
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Based on this approach, not only the actual users’ behavior and their preference could be 
understood, but the recreational benefit provided by public park could also be quantified by the 
unsophisticated assessment methods, and the complexity of process to capture users’ view 
could be described to examine and appraise the possible advantages and disadvantages of 
alternative possibilities of the park planning policy. It is crystal clear that the development of 
this powerful tool provides the additional advantage for park planners to achieve the goal of 
public service by considering the main stakeholders’ concerns to evaluate the existing condition 
and project the change corresponding to park policy or future development. This is very useful 
information to guide local planning agency to locate suitable plan for current and future policy 
for public park service improvement and to enhance the quality of life of the community.  
 
1.4 SCOPE OF STUDY 
This study considers only the primary data from questionnaire survey and the secondary data 
only park locational information. The environmental data will be not included for this study. 
According to the objective of study is to assess the relationship of park users’ behavior and 
their preference, consequently three public parks Saga City in Japan were selected as a case 
study. The data collection was done by gathering through a questionnaire survey to support 
the useful methodological framework of this approach due to a wide variety of classification 
of parks in the study area, in addition there are more than 30 public parks served for the 
community of less than 200 thousand population. This study carried out through questionnaire 
survey in all three public parks in Saga City, namely, Saga Castle Park, Kono Park and 
Shinrin Park. The selection is based on different benefits and opportunities that public parks 
provide for the community in terms of social benefit that users can perceive when taking part 
in events or during their leisure time. Therefore, not only the location of park influence the 
different social benefit to park users but the different main facilities inside parks also play an 
important role on different opportunities for users to perform different kinds of activities.  
 
1.5 RESEARCH CONTRIBUTION 
This research intends to assess user’s point of view by propose an unconventional framework 
to quantify the public opinion through the interaction of park user’s behaviour and preference. 
 7
This method can highlight the role of main stakeholders of park service in the tangible way, 
especially in order to interrelate the public view to the existing public park planning process. 
The expectations of research are that an integration of park users’ behaviour and preference 
on the quantification approach for park planning that can be established for the 
methodological of public opinion assessment. Under these expectations, some specific 
research contributions are described as following; 
 The factors that influence the diversity of park users’ behavior and preference can be 
identified through the several model developments of behavior approaches and preference 
approaches as well as the interaction of park users’ behavior and their preference can be 
assessed and lead to the functional application of each model that are demonstrated to be 
evidence for their useful practical and implication base on fact findings of this study 
 The behaviour and preference of park users can be integrated and established the 
recreational framework to quantify park benefit into monetary values that provide a 
universal language and a tangible basis value. This useful information can demonstrate an 
intuitive appreciation for environmental valuation based on users’ behavior and preference 
as well as it also plays a significant role in generating valuable economic information for 
local government policymakers to place suitable management plans in maintaining quality 
of public park service in association with the preference of the community 
 The relationship between recreational travel and activity can be highlightened the role of 
park users’ behavior as a dominant function to capture users’ point of view through the 
integrated expense model. Consequently, the investigation on park users’ behavior to infer 
economic value on their expense to consume public good can be performed. Based on this 
integration, not only the total travel and activity expenditure can be estimated as an indirect 
value of park users’ benefits through an evaluation of recreation expenses on individual and 
group preference approach, but it would also become a useful technique of public park 
service valuation.  
 The assessment of park users’ behaviour based on the threshold distance model provides a 
method to relate between the availability of public parks and social needs. This method 
presents useful information for enhancing public parks service by incorporate 
transportation point of view to public parks planning. The interesting of this approach 
reflect very useful results between leisure time, physical activity and non-motorized 
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transportation that provide substantial health benefits to users who walk and ride bicycle to 
park. The potential of substantial increase of physically active mode (i.e walking and 
cycling) to visits park in comparison with uneconomic and polluted mode (i.e car) can be 
examined. 
 By integrate park users’ preference in term of willingness to pay and satisfaction into the 
analysis, the study can lead to the more understanding of recreational behavior of park users 
as well as the underlying factors that would became a useful technique in a more proactive 
manner to hold the promise of effective planning and maintenance of urban green spaces in 
the community. Moreover, the estimation of recreational benefits base on recreational 
opportunities and amenities provided by public parks would provide more reliable result by 
proposing a new approach, string method to quantify the reliable willingness to pay of 
maintenance and management program of park service.  
 The interaction of behavior and preference of park users through the preference value factor 
showed a useful issue that plays a significant role in generating valuable tool for local 
government policymakers to place suitable management plans in maintaining quality of 
public park service in association with the preference of the community. By using this park 
users’ preference assessment, the preference value factor can be a useful technique to assist 
public agencies in planning multiple uses of public parks as an alternative approach in 
delineating the recreational behavior related to preference on public participation on quality 
of park improvement program and satisfaction of park service. 
 
1.6 DISSERTATION OUTLINES 
This dissertation consists of seven chapters as shown in Figure1.4. It begins with the Chapter 1. 
This chapter aims to explain the background of the study together with problem statement of 
research. Moreover, the objective and the scope of study are also explained in this chapter. 
Following by Chapter 2, the reviews of literatures related to this dissertation is illustrated and 
the point that lack of consideration from other studies is given details. As well as it describes the 
framework of analysis and the role of the method to the quantification public opinion and 
method to integrate the analysis.  
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Chapter 3 aims to explain the process to fulfil the goal of research and the framework of the 
quantification method to analyze the interaction of park user’s behaviour and preference. This 
chapter is also described the step of study that comprise of three parts, including behaviour 
study, preference and integrated analysis. The behaviour study is conducted to provide basics of 
park users’ characteristic on their travel and activity behaviour. For the preference, the 
satisfaction of park users and willingness to pay are introduced in this chapter. The last part of 
this chapter is illustrated the integrated on both behaviour and preference to evaluate the users’ 
point of view. 
Chapter 4 is mainly focused on the model development and the result of analysis on users’ 
behaviour from the questionnaire survey data. The process of calculation is developed from 
economic traditional approach that concentrates on the behaviour of users in both recreational 
travel and activity for a case of public parks. Based on the estimation of park benefit, the 
innovative strategy to identity park service area can be achieved. This chapter deals with the 
model development to capture the behaviour of park users and perform an analysis of the 
quantification of the behaviour model. To determine the behaviour model, it is essential to draw 
the relationship of park users’ behaviour on the relationship between activity and location 
involvement. Based on this relationship, the integrated expense model and threshold distance 
can be determined.  
Chapter 5 clarifies the concept to capture the preference of park users and establish the model 
to quantify the recreational benefit from park in term of willingness to pay and satisfaction of 
service. The preference corresponding through users’ satisfaction can be derived based on their 
attitude toward the destination’s quality. This study attempts to quantify park users’ perceptions 
of its quality from users’ contribution to the overall satisfaction of park service in the basis of 
willingness to pay to maintain the quality of park service with the consistency of the process of 
recreational benefit estimation from the application of string method. 
Chapter 6 illustrates the procedure for model development to incorporate the behavior and 
preference of park users and demonstrate the usefulness of the interaction analysis through the 
empirical study. As well as the methodology that contributed to park users’ behavior and 
preference analysis through the pattern of park utilization to achieve the ultimate aim of study 
by formulate the explanatory behavior and preference model of preference value factor. The 
analysis of result through PVF can describe the park users’ behaviour that influence to their 
preference while enjoy recreation and amenity time at park that enable everyone particularly 
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policy makers to understand the recreation benefit from the perception of park users in tangible 
value. 
Chapter 7 provide the suggestion policy for improve the quality of park service based on the 
application on the sensitivity analysis for different type of park users’ behaviour and preference 
to guide to park policy improvement. Base on this application, the useful policy development 
can be verified a useful framework of this study as to assist public agencies in planning multiple 
uses of public parks and provide a way of understanding experiences of recreation activity for a 
case of public parks. 
Finally, the conclusion of dissertation is drawn into Chapter 8 as the last chapter. 
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CHAPTER 2  
LITERATURE REVIEWS 
 
2.1 GENERAL 
In order to develop the framework to assess the recreational behavior and preference of park 
users, the definition of different functional of park and the role of park in the community are 
necessary to identify. The review of previous woks that related to analytical tools that applied 
to planning and management framework of this study and the description of procedure are 
presented as follows: 
2.1.1 The Necessary on Recreation Area/Space 
Not only the urban green spaces are highly valued by urban and landscape for their 
contribution to the quality of life in cites in term of a variety of opportunities and physical 
setting (sociability and cultural diversity) but several study have identifies that urban green 
space are potential to improve the quality of life of all citizens [Burgess, et al. 1988]. The 
increasing in demand on recreation activity results to the raise of demand on recreation area. 
Kraus (1971) summarized the factors that led to the growth of the recreation movement as 
follows: 
1. Growth of Leisure: In modern, industrialized society, leisure has grown markedly for 
the great mass of people due to the advanced mechanical processes in factories, 
agriculture, and service fields, the productive capacity of workers has been dramatically 
multiplied. It resulted to more and more holidays and longer vacations are available to 
workers. 
2. Increasing Affluence: The steady growth of national income, buying power and total 
productivity led to the rising of the expenditure on leisure pursuits and involvements. 
3. Higher Level of Education: sociologists have noted that those with more advanced 
levels of educational background tend to engage more widely and intensely in varied 
forms of recreation. Since the effects of higher education is that is exposes one to a variety 
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of ideas and experiences which inevitably broaden leisure interests and promote habits of 
varied participation. 
4. Urbanization and Suburbanization: Most of people immigrants settle in urban area that 
consequence to crowded city or slums. In these new settings, public recreation space or 
parks are required and need to expand rapidly. 
5. Expanding Population: The great new numbers of people, as well as sharply expanded 
communities, will need to be served with leisure activities. Typically, many projects 
which have conservation, flood control, or rural electrification as their primary objectives 
also have resulted in the creation of vast new outdoor recreation facilities to serve the 
public community. 
6. Mobility of Population: when the automobile was invented and became widely popular 
throughout the country, this new form of personal transportation gave a major impetus to 
recreational participation. People surged like lemmings to seek amusement. Thus, 
providing transportation becomes an important part of the work of the planner who 
concerned with urban recreation and park opportunity. 
7. Advances in Modern Technology: not only has technology created more leisure, by 
shortening the work week and providing more vacation time and longer retirement, it has 
also simplified household tasks through labor-saving devices such as dishwashers, 
automatic waxers, and power mowers. 
8. The cultural explosion: There was a remarkable surge of people’s interest in the aspect 
of the recreation movement. The increased involvement of community recreation has been 
marked by several factors regarding to the term of cultural explosions.   
9. The expansion of social welfare: A striking aspect of governmental policy in the 
industrialized nations of the world over the past several decades has been the expansion of 
social welfare programs for those groups of the population suffering from disability or 
deprivation of any kind. In a number of other areas, programs concerned with the total 
rehabilitation of the physically disabled, the mentally ill, and the socially disadvantaged 
have given new emphasis to recreation.  
10. Professional development in Recreation and Parks: Recreation and park field has 
responded to a number of constructive ways which have recently emphasis on the 
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preparation of a high level of professional to contribute to an improved public 
understanding and acceptance of recreation. 
However, due to a variety of park classification that serves in a community and many 
relevance groups of people link to this kind of public service. The characterizations of this 
issue that have been identified by other studies are given details as follows: 
2.1.2 Definition of Parks and Open Space 
Parks typically include trees, grass, open play areas and have clearly defined geographic 
locations and boundaries [City of Yuma, 2002]. The classifications differ by size, service area, 
and purpose as described as follows: 
 Regional Parks 
These major Parks are characterized by natural or ornamental areas used for outdoor 
recreation such as picnicking, play areas, boating, fishing, swimming, walking, and 
golfing. The service area for this type of park is defined by a one-hour driving time. The 
overall population standard for this kind of park is one for every 100,000 persons. The 
park size is from 25 to 200 acres. 
 Area Parks 
These large parks typically include areas suited for intense recreational facilities such as 
athletic complexes and large swimming pools and include areas of natural quality or 
outdoor recreation such as walking, viewing, sitting, picnic areas and other passive 
activities. These parks serve residents within a 1 to 2 mile radius (4square miles), are 15 to 
25 acres in size, and should be easily accessible to residents within the service area.  
 Neighborhood Parks 
This type of park provinces an area for informal recreational activities and open space for 
field games, court games, crafts, playground apparatus, walking and jogging, and picnics. 
The service area for this type of park is between ¼ to ½ mile radius (one square mile) and 
serves a population up to 5,000 people in a neighborhood. The desirable park size is from 
3 to 1 acre. 
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 Pocket Parks 
These small parks are special park facilities that serve a concentrated or limited population 
and typically serve specific groups. The service area for this type of park is less than1/4 
mile. The size of park is typically not more than 3 acres, and many pocket parks in the city 
are less than 1 acre in size. 
Open space is also defined by City of Yuma (2002) that is an open area of land allows for the 
free flow of air, the unconstrained movement of people and natural exposure to the elements. 
The size can range from a pedestrian mall to a regional park to miles of river levee to an entire 
mountain range. 
A number of studies suggested that the distance criteria is one of the widely used criteria to 
identify the area of green spaces. However, this method is sensitive to the kind of physical 
barriers and social constraints imposed by different need f people in the community. Herzele 
and Wiedemann (2003) stated that the concept of a hierarchic system standards provide a 
suitable framework for the estimation of green spaces’ supply for walking or cycling trips that 
start at the doorstep of one’s home. Moreover, the types of green spaces differ according to 
the scope of green spaces and the catchment’s areas are also referred as given in Table 2.1. 
Table 2.1 Minimum Standards for Urban Green Spaces [Herzele and Wiedemann, 2003] 
Functional Level Maximum distance from home 
 (meter) 
Minimum surface 
(hectare) 
Residential green 150  
Neighbourhood green 400 1 
Quarter green 800 10 (park: 5 ha) 
District green 1600 30 (park: 10 ha) 
City green 3200 60 
Urban forest 5000 ¾ 200 (smaller towns) 
¾ 300(big cities) 
 
 
2.1.3 The Definition of Target Group 
The understanding of target group for this recreation service is necessary to be defined since 
there are various groups of people who spend their leisure time engaging in various types of 
activities or simply enjoying the environment. Goeldner and Ritchie (2003) defined the group 
of tourism into four different perspectives as following: 
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1. The tourist: The tourist seeks various psychic and physical experiences and 
satisfactions. The nature of these will largely determine the destinations chosen. 
2. The business providing tourist goods and services: Business people see tourism as an 
opportunity to make a profit by supplying the goods and services that tourist market 
demands. 
3. The government of the host community or area: politicians view tourism as a wealth 
factor in the economy of their jurisdictions. Their perspective is related to the incomes 
that citizens can earn from this business. Politicians also consider the foreign exchange 
receipts from international tourism as well as the tax receipts collected from tourist 
expenditures, either directly or indirectly. 
4. The host community: local people usually see tourism as a cultural and employment 
factor. Of importance to this group, for example, is the effect of the interaction 
between large numbers of international visitors and residents. This effect may be 
beneficial or harmful, or both. 
It can be seen that not only a variety function of green spaces provided to service the 
community but also a range of stakeholders are involved through out the environmental 
planning process. Leitmann (1999) classified in different groups of stakeholders as follows: 
 Affected: Concerned residents and community-based organizations; nongovernmental 
organizations. 
 Decision-makers: Environmental protection agencies; politicians; sector agencies; 
private and informal-sector enterprises. 
 Experts: Planning agencies; the professional news media; the scientific and academic 
community; external sources of support/expertise. 
 Indicators allow for a static assessment of conditions, monitoring of change over time, 
and/or ranking between alternatives.  
Both different functional level of public parks and users group have enabled to put forward a 
number of basic principles and assumptions to guide the development of public park plan. 
Therefore, the investigation on this relationship can generate idea on public park planning and 
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management to the planners, however there are many factors regarding to this issue that need 
for tackling the deficiencies of existing plan. The understanding of this relationship can be 
investigated through the behavior and preference of park users base on the pattern of park 
usage as illustrated in the following section. 
 
2.2 PATTERN OF PUBLIC PARK UTILIZATION 
In order to collect the real public behavior and preference of park users, the study on pattern 
of recreation activity on public park utilization, park users’ behavior, park users’ preference 
and interaction of park users’ behavior and their preference and park users characteristics are 
reviewed and summarized as follows: 
2.2.1 Recreation Pattern of Activity on Park Utilization  
Wooley (2003) discussed that urban spaces provide several social benefits and opportunities 
for city living consist of the opportunities for people to do things, take part of events and 
activities or just to be. The social benefits and opportunities that are related to public parks 
also correspondence to the same direction that can be illustrated by the following: 
 Children’s play: Play is shown to be important for social development including 
collaborative skills, important for social development including collaborative skills, 
negotiating skills, confrontation and resolution of emotional crises, management of 
conflicts and development of moral understanding. Play is also important for the 
development of cognitive skills such as language and language comprehension, 
experimentation and problem solving techniques.  
 Passive recreation: It provides opportunities for relaxation and recreation for people. 
The moral development also exhibit regarding to this kind of activity. This activity is 
taken place for social identity such as meeting friends, looking after children, 
conversing with strangers, etc. 
 Active recreation: It is related to sports activity that can be both indoor and out door 
activities. The benefit from exercise is not only good for physical fitness but it also 
help with self esteem and coping with life in general. In addition, social integration, 
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spiritual, expansion, contact with nature, physical mobility, creativity, camaraderie 
and mental development have all been observed as beneficial results from this activity. 
 Community focus: The community can be fostered by a range of activity that people 
can perform at park. Since it can be a place for people to meet each other, both 
formally and informally. In addition, the allocation of historic nature of the space can 
affect to the sense of civic pride and be fostered through not only historic but also the 
social or horticultural value an individual or community places attributes to a 
particular urban open space. 
 Cultural focus: The utilization of park can socialize individual with friends as well as 
for organized sports that people from different cultures can be join together. 
 Educational resources: It is clear that outdoor spaces value as a resource for education 
of children with special needs. Not only the sensory perception, social skills, 
cooperative skill and work patterns can be improved. But the behavior or the emotion 
of people can be enhanced. 
According to a range of social benefit that is obtainable from public park utilization, the 
understanding of park users’ behavior, preference and characteristics of parks users have to be 
investigated. The results of previous studies on park users’ behavior and preference are 
discussed as follows: 
2.2.2 Park Users’ Behavior  
The analysis of users’ behavior should be performed according to conceptual that are stated as 
follows [Kraus, 1971]: 
1. Recreation is widely regarded as activity (including physical, mental, social, or emotional 
involvement) as contrasted to sheer idleness or complete rest. 
2. Recreation may include an extremely wide range of activities, such as sports, games, crafts, 
performing arts, arts, music dramatics, travel, hobbies, and social activities. They may be 
engaged in briefly, or in a sustained way, for single episodes, or throughout one’s lifetime. 
3. The choice of activity or involvement is completely voluntary rather than because of 
outside pressures, compulsory or obligated. 
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4. Recreation is prompted by internal motivation and the desire for achieving personal 
satisfaction, rather than “ulterior purpose” or other extrinsic goals or rewards. 
5. Recreation is heavily dependent on a state of mind or attitude; it is not so much what one 
does as much as the reason for doing it, and the way the individual feels about the activity that 
makes it recreational. 
6. Recreation haws potential desirable outcomes; although the primary motivation for 
participation is personal enjoyment, it may result in intellectual, physical and social growth. 
Since park users’ behavior is especially complexity due to the explanation that mentioned 
previous as well as some information on the characteristics and behavior of users appears to 
be especially lacking. The information that is to help fill some of these information gaps about 
characteristics of users’ behavior is important and can help the tourism or land manager make 
more informed planning, management and marketing decisions related to recreation [Spencer 
et, al., 1999]. Many studies have attempted to explain behavior of park users through the 
different approaches that can be given detail as follows: 
Where x is a vector of characteristics of climber i, and β is the vector of corresponding 
parameters to be estimated. Roovers et al. (2002) conducted the questionnaire survey to assess 
the visitor behavior on the characteristic of visit that included frequency of visit, duration of 
visit, activity, travel characteristic, etc. that are important to capture users’ behavior. 
Additionally, Gobster (2002) also explained the pattern of park usage through the 
characteristics of visits that include similar groups of analysis consists of travel and activity 
characteristics. This analysis provided an opportunity to examine outdoor recreation use 
patterns and preferences among a racially and ethnically diverse clientele. The resulted 
indicated that pattern of park usage that are related to distance to park, mode of transportation, 
frequency of use, social patterns of use resulted to different frequency of park visit. As well as 
the category of activity (common activities and group activities) participation at park also 
affected not only a range group of visitors but also differ the frequency of park visit.  
For different types of park users’ behavior, Kyle et, al. (2003) confirmed that the increasing 
activity involvement leads to increased attachments to recreation settings and several 
dimension type of usage. Consequently, this behavior related to users perception as Kyle et, al. 
(2004) also stated that the diversity of meanings humans associate with the physical 
environment play an important role to classify the different type of users, consequently the 
 19
effect of place attachments on users’ perceptions of social environment condition need to be 
examined.   
The other descriptive behavior analysis also performed by many researchers. Tinsley et, al. 
(2002) conducted the interview survey to capture the park usage patterns, the social milieu 
which park usage occurred, and the psychosocial benefits of urban park use, and to examine 
the possibility that these benefits vary as a function of ethnic heritage. The statistical analysis 
was performed to investigate the possibility that gender or age differences might account for 
significant variance in the outcome measures in addition to that accounted for by ethnic 
heritage.  
2.2.3 Park Users’ Preference 
In addition, Hearne and Salinas (2002) also verified that in order to be most effective in 
providing park services, the understanding and incorporate users’ preferences for site 
appreciation, facilities, and other attributes of parks need to be assessed. Mugica and Lucio 
(1996) also suggested that the preference on site of park was depend on type of activities, time 
spent, source and information that are the type of experience that park provided. Roovers et al. 
(2002) conducted the survey to capture users’ preference by ask users to evaluate the 
condition of service in term of satisfaction of different condition of service. 
The application of microeconomic theory have been extensively applied for explain the 
recreation behavior. Trap and Cooper (1989) described the dimensions of applied behavior 
analysis along with the contribution technology and practice offers therapeutic recreation in 
the following areas: systematic applications, direct and frequent measures, and experimental 
methodology. The behavior of park users can be classified into several categories as follows: 
Hanley et, al. (2003) explained an individual user’s demand for a trip to a recreation 
destination. Economic values are defined over some potential or actual change in prices or the 
quality or quantities of goods and services that affect utility. The discussion on this point can 
be illustrated as follows: 
Let Utility be a function of trip price (P), income (Y) and quality attributes of the sites (q). 
Demand for trips will be X. The usual utility maximization problem, subject to constraints, 
leads to an indirect utility function V(P, q, Y). Most travel cost modeling uncovers the 
consumer’s surplus measure, the maximum willingness to pay (WTP). Typically WTP is 
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hoped to be a compensating variation (CV) measure to prevent a price increase or quality 
decrease. For a given price at park, WTP is defined by [Hanley et, al., 2003]: 
V(P0, q, Y-WTP) = V(P1, q, Y)                     (2.1) 
Where P is a price vector of all market goods, q is vector of quality attributes or 
environmental goods, Y is income, and where the price is changing from P0 to P1. WTP is the 
most income an individual would give up to prevent an undesirable change in P, and is 
defined by this indifference condition. 
Hanley et, al. (2003) also stated that contingent valuation methods have also been widely used 
to measure WTP to preserve the right to visit a recreation destination. Since values are only 
defined over changes, some change must be at least implicit in these types of calculation, the 
implicit change early on was once again the removal of the right to access these recreational 
areas. 
Grijalva T. and Berrens R. P. (2003) collected standard socioeconomic and demographic 
information, climbing experience indicators, and a series of questions regarding willingness to 
pay for protecting climbing access. This survey based contingent valuation (CV) method to 
estimate the value of access to a particular type of rock climbing. The equation of WTP model 
can be estimated as follows: 
WTPi = β’xi + ei,                     (2.2) 
Hearne and Salinas (2002) employed the random utility theory developed to estimate 
non-market values for environmental goods and services. By combining revealed preference 
(RP) and stated preference (SP), Adamovicz et, al. (2003) examined both perceptions and 
objective attribute measures within the same general model in a nonmarket valuation context 
that are the models of recreational site choice in which the individual chooses one site from a 
set of available alternatives. Selection of one alternative over another implies that the utility 
(Ui) of that object is greater than the utility of another (Uj). Since overall utility is random one 
can only analyzed the probability of choice of one alternative over another, or: 
{} { }njjjii CVVi ∈∀+>+= ;PrPr εε                     (2.3) 
where Cn is the choice set of individual n. 
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özgüner and Kendle (2004) examined the public attitudes towards urban naturalistic 
landscapes in contrast to more formal designs of urban green spaces. Attitudes of general 
public were investigated using a site-based questionnaire survey in contrasting two public 
green spaces. The questionnaire survey was designed to gather park users’ opinion in a variety 
categories of response that include natural environment, cultural facilities, activities & events, 
etc. in term of favored park attributes, disliked park attributes and perceptions of safety 
[Gobster, 2002]. Gobster (1995) also examined the pattern of greenway usage through the 
preference of users by conduct an onsite survey to capture users’ opinion so that the major 
problem that concerned users can be pointed out. Furthermore, this response suggested 
sensory dimensions that might be important to some groups but that would be missed in 
visual perception assessments. This is an important information to meet people’s need and 
preferences at the local as well as at different level the greenway serve for different 
functional.  
Hwang and Chen (2003) utilized the interpretation service of five parks in Taiwan as an 
empirical study to create a relationship model for tourists’ involvement, interpretation service 
quality and place attachment. This interpretations instilled understanding and appreciation to 
develop a strong sense of place. Interpreters seek to fill recreational experiences with 
heightened appreciation, deeper understanding, and new techniques to create understanding. 
Trakolis (2001) also revealed that the investigation into local peoples’ perception can produce 
useful information that could be incorporated into the decision-making process and lead to 
resolution of conflicts.  
All the findings indicate that local residents do not have extensive knowledge of the park and 
its aim that might have not been communicated effectively from users’ view. Kyle et al. 
(2004) utilized a social judgment framework to indicate the place attachment, place identity 
and place dependence that placed greater emphasis on “understanding the subjective, 
emotional, and symbolic meanings associated with natural places and the personal bonds or 
attachments people from with specific places or landscapes. In additional, it provides insight 
on the divergent meanings various stakeholders ascribe to natural environments. 
2.2.4 Park Users Characteristics 
Roovers et al. (2002) stated that not only the preferences and perceptions of users influenced 
by the recreation activities and their specific interests and demands but it also by the social 
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characteristics. Regardless of how socioeconomic status (SES) is measured (e.g., based on 
education, income or occupation, area of residence), many studies repeatedly find that low 
SES groups do insufficient recreational physical activity to benefit their health [Giles-Corti, 
2002]. Additionally, Shivers J. S. (1967) also stated that the field of recreational service is 
concerned with equality of opportunity. Every man must be given his share, his opportunity to 
perform, whether he utilizes his opportunity or not is incidental. Beyond the opportunity to 
participate or not to participate, recreationists have the professional obligation of providing 
stimuling activities covering all phases of human living. However, there are the differences 
among human being by virtue of genetic inheritance, environment and other factors. 
Therefore, it is necessary to investigate the effect of socioeconomic influence to park users’ 
behavior and their preference since through this interaction, the useful information can be lead 
to the practical implementation to provide the service to balance the need of various group of 
park users.   
Many studies have been conducted to understand the association of individual characteristic 
and recreation opportunity. Tinsley et, al. (2002) conducted structured interviews with 
African-American, Hispanic-American, Asian-American and Caucasiam-American park users 
during one of their visits to a large urban park at all times of the day and on both weekdays 
and weekends. Preliminary analyses indicated that neither gender nor age differences 
accounted for a meaningful percent of the variance in the dependent variables. With regards to 
age, Mugica and Lucio (1996) also discovered that a variety of ages among visitors influence 
to the different preference to select diverse landscape to visit. Trakolis (2001) stated that the 
social characteristics of local people namely age group, education and occupation have 
different perception on knowledge of park’s aims that are: 
 Perception of economic impact 
 Perception of the number of visitors 
 Perception of social and cultural effects of tourism 
 Perception of necessity for works and facilities 
 Perception of management policies 
 Perception of effectiveness of existing administration and management scheme 
It has been thought that certain classes of people, particularly low-end socioeconomic groups 
should receive the greatest share of public facilities, leadership, and organized program 
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activities [Shivers J. S., 1967]. Mugica and Lucio (1996) revealed that level of education 
appears to have an influence on landscape preferences. Occupational provision through 
formal schooling facilitates the essential functions by which society carries on that has 
recreational connotations as well. 
Pennathur et, al. (2003) conducted an experimental study to understand physical activity 
patterns, and determine the effect of age on physical activity patterns in older Mexican 
American adults. Roovers et al. (2002) concluded that visitor characteristics are very 
important variables explaining recreation activity. Personal characteristics, combined with 
those of family status and the specific work and living situation determine recreation activities 
response. Knowledge about these characteristics is essential to focus on the totality of the 
visitor population and their inherent demands and needs.   
 
2.3 PARK CHARACTERISTICS 
Fogg (1992) stated that all park structures must relate in a proper manner to their functions 
and reflect a meaningful and logical concept based upon the environment of the specific area 
involved. The reviews of literature based on two main characteristics of park are 
attractiveness and accessibility of park are presented by the following:  
2.3.1 Park Attractiveness 
Herzele and Wiedemann (2003) mentioned that the abstract qualities derived from 
human-environment studies are perceived through physical features. However, existing 
knowledge on the physical appearance of perceived qualities is still limited. From the reason 
that the different places have its own uniqueness of interrelationships between physical 
features and perceived qualities, an attempt has been made to provide a significant indication 
of the attractiveness by relating dominant perceptual attributes to physical features of green 
spaces as a whole and taking into account the context of the surroundings.  
The indicator development a range of dominant qualities from literature was aggregated in 
five groups to be assessed separately: space, nature, culture and history, quietness and 
facilities. This can be verified by Mugica and Lucio (1996) studied on landscape features of 
park associated with attractive and beautiful sceneries on site that resulted to the preference of 
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visitors. The variable that related to differences in landscape preferences: personal variables, 
type of experience in the protected area and environmental attitudes. 
2.3.2 Location of Park 
Due to park is one kind of public facility, the methodology or concept to apply in supply this 
kind of good to satisfy the correct public demand correspond to major research areas that can 
be discussed as follows [Thisse and Zoller, 1983]: 
 Theory of public goods: Public services are defined as local public goods, each of 
them being consumed at the same level by all members of a local community. 
However, Herzele and Wiedemann (2003) stated that the availability of green spaces 
differs between different cities. Thus, the urban structure is the important element as it 
is the barrier effect on the accessibility to infrastructure. 
 Product differentiation theory: This theory is regarding the differences taste of 
consumers that preferred combination of characteristics. Furthermore product variety 
depends on the degree of increasing returns, the higher the returns to scale, the smaller 
the number of products on the market. However, the governments should determine 
the characteristics of the public supply with the aim to maximize social utility. Hearne 
and Salinas (2002) demonstrated that choice experiments are a feasible mechanism to 
analyze user preferences to provide information for park manager develop proper site. 
 Central Place Theory: The fundamental trade-off exists between increasing returns to 
scale and transportation cost charged to the consumers. Stated differently, a decrease 
in the number of facilities provides a saving of the installation costs, but leads to an 
increase in the travel costs and vice versa. The market solution is rarely optimal from 
the social viewpoint [Lopez-de-los-Mozos, 2001], however, spatial patterns will 
depend on consumer’s preferences and production and travel costs, but even more on 
the chosen social utility function. 
 Locational Decision Analysis: It has been mentioned that a social utility function is 
necessary for solving the locational problem. The planning procedures for public 
goods integrate most of the strategic behaviors of consumers that is to balance the 
efficiency and equity leading to an optimal allocation of resources that correspond to 
the locational optimization problems [Okabe, 1997]. 
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Accessibility Provision 
Dwyer and Kim (2003) mentioned that the ability of destination to deliver goods and services 
determined by the physical distance effect travel time of origin to the allocation of the 
provided service place and it is noted by the proximate destination exhibit a competitive 
advantage over destination offer to users. Nicholls (2001) also stated that the accessibility is 
the important indicators for maximize the efficiency of distribution of park. The studies on the 
accessibility provision for park planning are reviews and summaries as follows: 
Lawson et, al. (2003) utilized a computer simulation modeling as a tool for proactive 
monitoring and adaptive management of social carrying capacity at Arches National Park. 
The travel simulation model of daily visitors was employed throughout the Park’s road and 
trail network and at selected attraction sites. The simulations were conducted to estimate a 
daily social carrying capacity for Delicate Arch, an attraction site in Arches National Park, 
and for the Park as a whole. This study addressed only selected components of carrying 
capacity, focusing on numbers of visitors as opposed to visitor behavior and on social rather 
than resource carrying capacity. 
Herzele and Wiedemann (2003) investigated the opportunities of park usage, experiences 
through the monitoring of accessibility of park by using GIS. This operation was performed 
by simple distance analysis between the outlines of the polygons and using spatial analyst to 
calculate cost/distance barrier effects of park location. The concept of a hierarchic system of 
standards provides a suitable framework for the estimation of green spaces’ supply for 
walking or cycling trips that start at the doorstep of one’s home. 
Emergency Provision 
Christiansen (1977) stated that park planners must be concerned with three public welfare 
potentialities: 
1. Health problems that may originate in the park and be transmitted elsewhere by 
infested carriers or affected individuals, 
2. Health or safety problems originating in the park that require immediate 
emergency aid, and 
3. Health or safety problems originating elsewhere but that requires emergency aid in 
the park. 
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Therefore, the first and second of these potentialities can be eliminated, or at least minimized, 
by appropriate preventative predevelopment planning augmented by supportive continuous 
post development health and safety programs. 
Christiansen (1977) also specified that each park should have a well prepared park emergency 
plan that related to-activities provided, size of park, number of people using park, proximity 
to public hospitals, fire stations, police and other emergency services, and probability of 
natural disaster. 
There are two principal components to the park emergency plan [Christiansen, 1977]: 
 Physical emergency considerations: Park designers must include emergency support 
in the physical development of a park. Four considerations are essential to park 
emergency support provisions: 
o Emergency communications 
o Emergency circulation  
o Two interim assistance provisions 
 First aid 
 Fire fighting 
 Emergency communications provisions: Information means are essential in emergency 
situations for one or more of these reasons: 
o To help locate emergency support services or apparatus 
o To alert others who may possibly be endangered 
o To summon assistance 
 
2.4 FORMS OF SCIENTIFIC RESEARCH IN THE FIELD OF 
RECREATIONAL SERVICE 
In the foregoing pages there has been a concern with the essential principle of research and an 
orientation to the general attitude and approach that is required in order to utilize research 
[Shivers, 1967]. The application of scientific methods to the study of leadership in 
recreational service, administrative procedures, supervision, demography, program standards, 
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personnel management, participant behavior, planning and evaluation has taken many forms. 
Many forms of researches that initiated for solution can be classified as follows: 
 The Hypothesis: It must be admit the use of deductive reasoning and the implication of 
results able to be compared with the derivatives of observation. Sufficient evidence 
must exist to support the hypothesis. The hypothesis must be tested to determine 
whether it is correct. Testing process is performed by collecting and examining data. 
Null hypothesis has been extensive used to assume the chance rather than a clearly 
defined cause of consequences.  
 The Historical Method: Current concepts, attitudes, and modes of behavior can be 
better understood in light of information gathered by the historical method. Data 
gathering of an historical nature is invaluable in establishing a long-term study of any 
given community or region. 
 The Descriptive Method: It involves a way of obtaining precise facts about the status 
of some phenomenon and draws valid conclusions from those facts. In 
normative-survey research, an attempt is made to describe a condition of something in 
terms of norms. A descriptive form is one kind of survey that can be done in by public 
opinion poll with its attendant sampling technique. It is necessary to select a 
representative sample of the total population from which the required information is to 
be obtained for economical.  
 The Experimental Method: There are three patterns of experimental research that 
includes: the concurrent method, the residual method and the coexistent variable 
method. The statistical techniques utilized in this method are mainly to evaluate and 
more accurately define the information as well as to determine the degree of 
correctness of the calculations used. 
 The Clinical Method: In recreation service research, which ahs a tendency to reflect 
sociological research in general, the survey and clinical study are often used to 
supplement and complement one another, for there is a close relationship between the 
two forms. The information collected in clinical study may be ascertained from 
diverse sources such as public record, social evaluation, etc. 
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2.5  MEASUREMENT, EVALUATION AND APPRAISAL FOR 
RECREATIONAL SERVICE 
Since the strategic approach for public facility planning is more proactive and involves 
developing and implementing a local action plan. As well as comprehensive information 
related to public facility issues in a city is required, however it is not always available to the 
public. Not only it is rarely organized in a clear manner, but it is also usually scattered among 
different sources. Therefore, the existing data need to be collected in a coherent fashion and 
presented it for public review in order to obtain a complete panorama of the public facility 
problems faced by a city. The principles that other researchers have studied on strategic issues 
urban planning that has deal with alongside the basic social and economic needs of the 
residents [Herzele and Wiedemann, 2003].  
Questionnaire data and the profile play an important role on reviewed of stakeholder opinion. 
Especially, in order to ensure that local residents have more participation in local planning 
activity, it is of quite importance to grasp the feeling and assessment of residential point of 
view. However, instruments or measuring devices that are accurate, consistently applicable to 
the areas undergoing evaluation, and easily administered by competent professionals are 
required [Shivers, 1967]. 
After obtaining the complete data, the measurement should be formulated in order to 
effectively achieve the desire plan for urban management.  There are a number of indicators 
that many researchers have been utilized for planning and management in urban 
environmental system. City of Yuma (2002) suggested that there were two methods to 
evaluate parks and recreation facility and service needs. The first method reviewed population 
totals and projections and the second method examined the geographic location of existing 
and future populations. 
Button (2002) recommended that urban indicators should reflect the key causal linkages 
rather than simply be an ad hoc set of indices. The key criteria that need to be considered 
when selecting environmental indicators are as follows: 
 Indicators should in general be relatively small in number and reflect the important 
environmental trends of interest. 
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 Indicators should sensitive to the prevailing underlying conditions to which they relate 
as well as should reflect turning points very rapidly and offer forecasts of their 
possible occurrence. 
 Indicators should provide a “lead” function in the sense that changes in the trend of 
indicators anticipate changes in the underlying environmental condition of interest. 
 Indicators should be readily quantifiable, in other words, of a cardinal nature. 
 Indicators should, wherever possible, be consistent across urban areas.  
Shivers (1967) also explained that evaluation is a process wherein measuring devices are 
utilized in order to determine whether or not the government or private organization who 
response for recreational service task can meet the objectives which they were created. In 
evaluating any recreational service organizations, the community in which the agency is 
situated must also appraised. Appraisal is a procedure whereby current activities are observed 
and measured for sufficiency, competency, and effectiveness. The primary concerns of 
appraisal are methods utilized and adequacy of items brought under investigation. 
The importance of the purpose of evaluation is to accommodate the recreational service 
offerings to meet the differing needs of individuals within the community. Evaluation assists 
in identifying the specific needs which people have. It reveals the strengths and weaknesses of 
the recreational agency and its program. The major areas that need to be evaluated also are 
given detail as follows [Shivers, 1967]: 
 Space, physical plant and equipment 
 Programming 
 Staff 
 Administration 
The attitudes, interests, values, motives, and appreciations of the individual who is potential 
participant within the recreational program are important to recreationists in several ways. 
Attitudes may be defined as positive, negative, or neutral learned responses relating to a given 
subject or thing which can affect behavior. The values on service are usually based upon 
emotional or psychological feelings rather than logic and systematic reasoning about the 
given object. Appreciation may be resolved into an emotional response toward an appealing 
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object or thing. It connotes awareness, recognition, and an aesthetic fulfillment or satisfaction 
from seeing, hearing, or having contact with a given subject.  
2.5.1 Economic Value of Public Parks 
Public park has been the representative of green space that have important amenity values 
contributing to the quality of urban life. The deconstruction of green spaces causes negative 
externalities e.g. the loss of non-priced benefits [Tyrväinen and Väänänen, 1998]. Hanley et, 
al. (2003) pointed out the problem on recreation work for government or public agency. Since 
many, many times that recreation economists have had to spend time convincing the public 
that expenditure in areas where recreation destination is located is not the primary focus. The 
inability to place monetary values (prices) on goods and services that are not bought and sold 
in the market makes it difficult to use economic theory to guide decisions related to their 
allocation. Pricing itself can convey information about relative values, which can then be used 
indecisions over the appropriate level of supply of such public goods [Herriges and Kling, 
1999]. 
Lopez (2003) presented the findings of an economic analysis of Ream National Park among 
different stakeholders by assign monetary values to the more significant natural resources, 
compare the net economic benefits of different park management scenarios and examine the 
distribution of the costs and benefits of these scenarios among different stakeholders. There 
are many literatures that focus on valuing recreation service in developing countries as shown 
by the following: 
 The Travel Cost Method (TCM): 
The travel cost method (TCM) is a procedure used by economists to measure the recreational 
benefits to visitors of an open access site such as park [Liston-Heyes, 1999]. In its simplest 
form, it uses information about travel costs to proxy the cost to respondents of accessing the 
recreation site.  
 Willingness to Pay (WTP): 
Park et, al. (2002) developed a travel cost-contingent valuation model of demand for trips to 
the Florida Keys focusing on willingness to pay (WTP) to preserve the current water quality 
and health of the coral reefs. The stated and revealed preference models allowed the marginal 
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valuation of recreationists to adjust depending on the current and planned trip commitments in 
valuing nonmarginal policy changes in recreational opportunities. The travel cost and WIP 
model differ in identifying critical variables and provide insight into the adjustment of trip 
decisions across alternative destination sites and the valuation of trips. Damigos and 
Kaliampakos examined the economic value of rehabilitation works, using an environmental 
economics framework that is based on Contingent Valuation Method (CVM). This 
rehabilitation of site could be proved of great significance, since the installation of recreation 
facilities could eventually enhance the standards of living conditions of community 
inhabitants. According to the estimates, recreation of the mined area produces an important 
economic value, which is associated with residents’ preferences. The results provide 
quantitative information that may be used in a beneficial way to justify environmental policy 
and to provide additional Government funding towards environmental treatment of land. 
 Utility Model: 
Larson and Lew (2005) demonstrated a flexible, utility-theoretic, continuous choice inverse 
demand system approach to estimating the value of different components of an 
away-from-home trip. In the recreation demand setting, the two components of travel value of 
interest are the value of time in ancillary travel, which may be positive or negative depending 
on the person’s preferences, and the value of time at the destination, which presumably is 
always positive. Four separate concepts are relevant when assessing the utility of travel away 
from home: marginal versus total value, and gross versus net value. While travel generates 
utility (positive or negative), it also is costly as both money and time (which has an 
opportunity cost) are spent in travel.  
2.5.2 Other Techniques for Evaluation of Park service 
Several studies have been employed to investigate and evaluate park service that the current 
literature contains many evaluation methods as follows: 
 SERVQUAL: 
Hwang and Chen (2003) employed the SERVQUAL model as a basic skeleton to assess the 
level of perceived personal importance evoked by a stimulus (or stimuli) within a specific 
situation to interpretation satisfaction, place attachment and tourists’ involvement by building 
up and testing a model. It proceeded to examine the identified constructs within that model in 
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terms of their relationships to interpretation satisfaction, place attachment and tourists’ 
involvement. In this way, the model and analysis may be viewed as a diagnostic tool of 
antecedent variables of interpretation satisfaction. The findings of this study confirmed the 
existence of place attachment and tourists’ involvement constructs pertaining to interpretation 
satisfaction.  
 Decision Support System: 
Seely et al. (2004) integrated public participation in decision-making, and incorporation of 
human preferences, needs and perceptions in management plans is a main element. The 
method focused on the quantification of the human opinion, preferences and perceptions, 
which were investigated, consequently the results could be the inputs of the method; 
multi-criteria decision-making procedures, such as the analytic hierarchy process (AHP), the 
expected utility method (EUM) and compromise programming (CP) were used to assign the 
appropriate weights and ranked according to their importance the interest groups, the issues to 
be studied, and the alternative management plans. The alternatives were also evaluated by 
assessing their sustainable character. The decision support systems, DSSs were modeled as a 
framework designed to project and/or interpret the consequences of different management 
activities and designed to address issues at multiple spatial and temporal scales that have 
increasingly employed a framework of hierarchically linked or nested models. 
 GIS-Based Multi-Criteria Decision Making Approach: 
Phua and Minowa (2004) applied multi-criteria decision making in the forest conservation 
planning that implies a process of assigning values to alternatives that are evaluated along 
multi-criteria. Multi-criteria decision making could be divided into two broad classes of 
multi-attribute decision making and multi-objective decision making. Both multi-attribute 
decision making and multi-objective decision making problems can be single-decision-maker 
problems or group decision problems. Based on the GIS based multi-criteria decision making 
approach, the preferences of conservation groups can be derived and incorporated in 
prioritizing forest areas for conservation with different indicators at a landscape scale for the 
criteria covering the interests of the conservation groups. The preferences and indicators could 
then be combined to generate potential conservation areas. The potential conservation areas 
serve as the basis for delineation of potential new protected area. 
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CHAPTER 3 
CONCEPT OF A QUANTIFICATION FRAMEWORK AND 
METHODOLOGY 
 
This study proposes a new approach to quantify the recreational benefits of public parks by 
using the actual value that users perceived the service based on the rational choice approach. 
The framework was developed to provide a way to capture the pattern of park utilization in 
terms of recreational travel and user activity. It is also necessary to transfer the intangible 
values to monetary values to be able to valuate the non-market benefits. Consequently, there 
would be a better chance of their true value being reflected in the decision making process and 
therefore better decisions being made concerning their optimal level of provision to society and 
potentially important for maintaining the quality of service [Tyrväinen and Väänänen, 1998]. 
This follows from the fact that the location of facility limits service to users in some optimal 
distance with respect to all users’ location and the existing condition also affects the decision of 
park users’ behavior and their preference [Bigne et al., in press]. Therefore, this study 
employed the rational choice approach to gather public opinion from park users by representing 
their perception on the location-selection decision process. Together with the valuation method 
to place a value on non-market resources such as public parks by estimating user benefits from 
visits to recreational sites, the role of public parks in the community could be highlighted 
[Douglas and Taylor, 1999]. 
 
3.1 CONCETPTUAL FRAMEWORK 
This study aims to develop this framework to reflect park users’ view point towards 
sustainable green supply to the community. This study offers a new approach to strengthen 
the weak position of green spaces in the context of current planning efforts to improve the 
quality of life for residents. It is assumed that the major factors that influence park users’ 
behavior and preference comprise of two major related factors that are recreational activity 
and location. The consideration on the variables affect the recreational quantification 
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framework, this can be drawn as shown in the following diagram: 
Activity
Location
Behavior PreferencePark Users
 
Figure 3.1 The Concept of Recreational Quantification Framework 
Based on this concept, this study proposed a framework to capture the recreational behavior 
and preference of park users in the linkage of the relationship between activity and location. 
This framework was developed based on the concept that park users play a significant role 
that interact with all element to consider in model development, consequently, the several 
models were established to quantify the behavior and preference of park users and assess their 
interaction based on the following diagram: 
Activity
Passive Activity
Active Individual
Active Group
Location
Transportation Mode
Travel Time/Cost
Travel Distance
Behavior
Integrated Expense
Threshold Distance
Preference
Satisfaction Index
Willingness to Pay
Preference
Value Factor
 
Figure 3.2 The Structure of Recreational Quantification Framework 
The structure as demonstrated in Figure 3.2 consists of two main approaches that are behavior 
approach and preference approach. For behavior approach, it can be illustrated that this study 
attempted to capture the behavior of park users by the application of (1) integrated expense 
method to quantify the (2) threshold distance of park users in a variety of transportation 
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means. This is from the reason that the major factors that influence on the behavior of park 
users could be represented by location and activity selection decision that reflect on their 
travel and activity behavior. Additionally, park users tend to behave on location and activity 
selection by getting pleasure from park with different recreational time and cost in 
participation of travel and enjoy activity inside park. Therefore, the actual behavior that 
includes the travel and activity characteristics could be captured and utilized to develop the 
integrated expense model based on the assumption that the purchasing of public goods and 
service can be obtained as making trips to parks and considered as one innovative approach to 
estimate this benefit. In addition, the total spending from both travel and activity also could be 
integrated and compared to estimate the non market benefits of park based on users’ 
perceived reflect to their actual spending, and it also provides the useful idea on the travel and 
activity concerns. By using this rational result, this study also calibrated the model to 
determine the relationship between location and activity selection of park users, therefore the 
factors that influence users’ behavior can be examined through this interaction and quantified 
into the “integrated expense index”.  
Consequently, it is necessary to intensely understand the travel behavior of park users on the 
specified activity since it plays an important role to reflect the influence of the existing of 
park allocation to the users in the proximity area. Together with the same basic concept of 
integrated expense model along with the relationship of users’ behavior on the location 
selection to visit park that is also limited by some distance, this study proposed an 
unconventional model to identify the boundary of the service distance base on the indifferent 
benefit concept. By employing indifferent benefit concept, the indifferent benefit point can be 
determined as threshold distance that users obtain the same benefit from different modal 
usages at this boundary. Therefore, it was utilized to identify the distances that maximize 
benefit to users on recreational travel to parks by different means. The different value of 
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comparison can provide the park users’ perception on different service area of park which 
called the “threshold distance” for different transportation means. This model could be 
applied to examine the different modes that users take to park from their different perception 
concern with the accessibility to park. It can be seen that this model is useful to examine the 
diversity of users, pattern of activity and different modes effect to different distance of park 
usage that means not only the different users’ characteristic distinguish different benefit on 
park visit, but also the different attractiveness of park result to the different response on mode 
selection on different accessibility.  
On the other hand, not only the behavior of park users was assessed in this study but the 
preference of park users was also determined by the quantification of intangible value of 
users’ preference from their satisfaction and their participation of park service. Therefore, the 
preference model was also taken into account for the level of satisfaction of park service to 
generate the (1) satisfaction index together with the (2) willingness to pay of park users. To 
develop these models, the concept of public preference was employed to draw the perception 
of park users from the interaction between the satisfaction of park service and willingness to 
participate on public work. This is the way to implicitly perceive the park users’ intended 
choice, therefore their perception on park experience could be captured and quantified. This is 
based on the idea when users consume the service, they would perceive the quality of service 
in different way. This study proposed several criteria to evaluate the quality of park service 
through their perception. The various satisfactions from different criteria of park users can be 
represented by one value of satisfaction index. On the other hand, the other term of park 
users’ preference is willingness to pay that is based on the idea when users consume the park 
service, they would have different opinion to maintain the high-quality quality as well as they 
would contribute different amount of money. The willingness to pay plays an important key 
element to reflect park users’ preference since the compensation on their dissimilar amount of 
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money on willingness to pay would explain how much they are willing to participate on 
public work. This study purpose a new method to obtain the reliable data by applied string 
method to check the consistency of willingness to pay. Along with the process to capture the 
users’ preference, the satisfaction index was then calculated from the combination of various 
satisfaction normalization score from the assumption that the higher level of satisfaction result 
to the higher value of preference on participation of public service in term of willingness to 
pay. Therefore, the estimation of park benefit through park users’ preference based on the 
interaction between willingness to pay and their satisfaction can be used to suggest the useful 
policy to improve the quality of park service regarding to the several criteria that are include 
in the park service evaluation.  
Base on the potential of model development to capture both behavior and preference of park 
users, this study propose a new method to make a linkage between the interaction of behavior 
and preference approach through the preference value factor, PVF. This provides a way to 
quantify the interaction between park users’ behavior and their preference that was already 
explained for each concept previously. The PVF is the factor to function as a connection 
between behavior and preference approach, consequently it provides a way to draw the 
interaction between both behavior and preference of park users. The interaction between park 
users’ behavior and their preference plays an important role to serve as a factor for practical 
evaluation on the association of behavior side and preference side. This factor can reflect the 
different perception corresponding to specify pattern of park users’ behavior that lead to the 
useful finding based on user’ view. Therefore, this can be a useful technique to assist on the 
assessment of different pattern of park usage on travel and activity result in association with a 
diversity of preference. Additionally, a variety of park utilization pattern is also affected by 
the attractiveness of park site as well as the different travel behavior is also induced by the 
accessibility of park location. Therefore, the assessment of this relationship through the PVF 
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can be useful information and utilized for park policy to place suitable management plans for 
maintaining the quality of public park service in term of attractiveness and accessibility 
improvement regarding to the community need.  
 
3.2 STEPS OF STUDY 
To support the advantage of this framework, the proposed process is developed step by step in 
order to achieve the goal of this study is organized as follows: 
Research Approach and Sampling Frame
Model Development
Application and Policy Development  
Figure 3.3 The Process of Study 
Through this study, the first step to design the sampling frame as shown in Figure 3.3 
provides the understanding of the factors related to the framework establishment. To verify 
the applicable areas as a case study, the study area is necessary for the real data collection. 
Different location of parks are chosen, one location was located at the out skirt of city limit 
that is Shinrin Park. Another two parks within the central city were Saga Castle Park and 
Kono Park. Subsequently, a sampling frame that was utilized in order to capture the behavior 
and preference of park users are given as in Figure 3.4 
To collect the target data, it is necessary to perform the interview survey on site to capture the 
real behavior and draw the actual preference of park users who perceived the quality of 
service at that time. Consequently, the interviews took place on site at three different public 
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parks and lasted between 15-20 minutes. The survey was done by asking participants to 
respond to three sets of questions that are (1) activity characteristic, (2) site attractiveness 
characteristic and (3) personal socio-demographic information. Furthermore, with the 
objective of getting up close to the stimuli that triggered the emotions that park users’ 
experience, the characteristic of site also include the preference and attitude of park users 
while they enjoy recreational service on site. An interviewer was stationed inside the park and 
approximately 350 interviewees were randomly selected with the multiple-choice response 
format of questionnaire sheets provided with specific answers form. This format was simply 
designed to clarify the ambiguous answers of park users. 
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Figure 3.4 Research Approach and Sampling Frame 
Based on this approach and sampling frame, two fundamental concepts of urban form were 
applied to describe the relationship inside the quantification framework diagram in this study. 
In order to establish the quantification framework of this study, the conceptual of study is 
comprised of the recreational quantification of park users’ behavior and preference concepts. 
The consideration on behavior of park users was put on several factors that affect recreational 
travel choice and activity selection. This study incorporates four quantification assessments to 
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examine the interaction of behavior and preference of park users that consist of: 
 Behavior Approach: Integrated expense Model, Threshold Distance 
 Preference Approach: Consistency WTP Model, Satisfaction Index 
Together with this concept, the quantification model could then be calibrated as presented in 
Figure 3.5  
Integrated Expense Model
Consistency WTP Model
Normalize Satisfaction Index
Model Calibration
Recreation Benefit Valuation
Threshold Distance
Contingent Valuation Method (CVM)
WTP Model
Average Satisfaction Index
Traditional Approach
Travel Cost Method (TCM)Indifferent Benefit
Actual Behavior
String Method
 Similarity Distance
 
Figure 3.5 Recreational Quantification Model 
Subsequently, the integration analysis between park users’ behavior and preference was done 
to perform the sensitivity analysis as depicted by Figure 3.6.  
Combine Analysis Results
Integrated Analysis
Park Characteristics
 Policy Development
General Pattern of Park
Utilization
Sensitivity Analysis
 
Figure 3.6 Application of Recreational Quantification Framework 
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The sensitivity analysis was also performed to discriminate the preference value factor due to 
the reason that the diverse groups of users have dissimilar preferences on park usage that 
effect to the different behavior of park users on their recreational activity and travel. The 
practical useful application of this interaction was performed by considering the sensitivity of 
the explanatory variable which affects the model. The analysis was performed to illustrate the 
significance of each category of policy variable effect to the determinant analysis and the 
classification of analysis consists of behavior characteristics and users’ preference. The 
sensitivity analysis represents the change in park policy from existing situation to any 
percentage of change so that the effect of change could be understood with a ratio of this 
variation corresponds to the K-ratio.  
 
3.3. MODEL DEVELOPMENT 
To establish the quantification framework, several models need to calibrate the relationship 
with the explanatory variables of park users’ behavior and their preference, and consequently 
it can lead to the way to examine the interaction of related factors as illustrated by the 
following:  
3.3.1 Behavior Approach 
For the behavior approach, this study organized the data collection at destination site to draw 
the relationship on the existing condition of proximity and connectivity of route to park which 
affect the users as well as the detail regarding their activity concerns. The expenditure 
incurred in getting to the site would be assumed as a surrogate for the “price” paid by that 
visitor for that site’s use. This allows for the estimation of all benefits that users expected to 
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obtain during a recreation enjoyment that is implied to equate to the spending that users paid 
from the service. Despite the various practical and theoretical problems in this method, this 
integrated expense model could describe the actual behavior of visitors as they purchase 
public goods and services for making trips to an outdoor recreation site. However, the 
individual perceived the value of public parks in different way due to their personal 
characteristics, such as age, income, education and experience of using public park service. 
Thus IE is established as an index to represent the multiplication factor of relationship 
between spending on travel and activity and its relationship can be written as in equation 3.1 
(parameters α, β and γ are given to cover up the possible inconsistency values): 
)( ATAC
TCTT
BB
BB
activityonspending
travelonspendingIE +
⋅+⋅+== γβα                     (3.1) 
where  BTC = Expenditure in term of travel cost to visit park (yen) 
BAC  = Expenditure in term of activity cost spend at park (yen) 
BTT  = Expenditure in term of travel time to visit park (hr) 
BAT  = Expenditure in term of activity time spend at park (hr) 
Through the application of the integrated expense model, it can be seen that there is the 
relationship between the travel and activity. It is necessary to establish a method to assess the 
affect of travel characteristics on the specified activity behavior of park users. This study 
develops a model to capture travel behavior during park visit from the relationship of mode 
and distance from users’ travel information, consequently the service area of parks is 
redefined by employing the same relationship of the expenditure of both time and money to 
obtain the park service on traveling through an untraditional method, threshold distances, d. 
These threshold distances are derived from indifferent benefit points by comparing between 
different modal usages as shown in the following equation (parameters α, φ, ϕ, θ and γ are 
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given to cover up the possible inconsistency values): 
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Where  d  = Travel distance to park (km.)  
λ   = Value of time (yen/hour) 
v = Travel Speed to park (km./hr) (mode i and j) 
Based on this approach, the threshold distances are derived from indifferent benefit points by 
comparing between different modal usages at indifferent benefit point that the total benefit 
equates to zero. Therefore, the major concerns of park utilization that are park users’ behavior 
and recreational travel characteristics, can be integrated for analysis through this approach. 
This valuable approach can capture the real behavior of park users in the community that may 
also reflect the actual pattern of park utilization from the target group of parks users. The 
more accessible transportation means to the park, the frequency of park visits would be 
walking and cycling users.  
3.3.2 Preference Approach 
A fundamental concept of preference approach was also applied in the valuation of public 
parks that users perceived when they enjoy their leisure activity. This benefit reflects the 
actual value of park service to users that can be utilized to redefine the park service area based 
on actual perception of park users. This study examined preference of park users by 
measuring the preference value of park users through the willingness to pay model and 
satisfaction of park service. The purpose of this study is to address the reliable method on the 
identification of public park service area by using a concept of the consistency WTP 
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estimation through the application of string method and the general WTP equation can be 
simply shown by equation (3.3). 
( ) ( ) nnnj xxxxxxxxfXW ββββ ...,...,, 332211321 +++==             (3.3) 
where β1…βn and x1…xn are the coefficients of explanatory variables x, respectively, of the 
remaining independent variable in the model. In this study, a concept of the WTP estimation 
was assumed to be concerned with users’ perception on recreational benefit through their 
visits. Based on this assumption, the willingness to pay would be assigned directly to relate 
with recreational benefit that could be determined from both actual expenditure incurred in 
getting to consume service and their preference. It was also assumed that users’ perception on 
recreational benefit is consistent through their visits. Based on this assumption, the 
willingness to pay would be assigned directly to relate with recreational benefit.   
Furthermore, the preference also includes level of satisfaction that was applied as rates given 
by the users on the quality of park service. Finally, the aggregation of the satisfaction score 
was performed by employing the idea of similarity distance to be normalized and 
consequently obtained the satisfaction index as shown by equation (3.4). 
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where   SI i  = Satisfaction index on quality of park service of park user ith,   
   rj = Level of satisfaction of criteria for evaluation jth, 
        Rj = Max level of satisfaction of criteria for evaluation jth, 
k  = No. of satisfaction criteria for evaluation, 
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3.3.3 Interaction of Behavior and Preference Approach 
From the behavior approach and preference approach that have already explained in previous 
section, this study proposed an unconventional method to draw the interaction between park 
users’ behavior and their preference together by introducing the preference value factor to 
capture this relationship. Both terms of preference determination value could be integrated 
with the behavior approach from both actual expenditure on travel and activity incurred in 
getting to consume service to derive the interaction of analysis. Based on this analysis, the 
study intends to integrate the proposed indicator to quantify the relationship of both behavior 
and preference approach to obtain the preference value factor or PVF in short as shown in the 
following equation:  
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This indicator is used to identify the relationship between the integrated (travel and activity) 
expenses and park users’ preference through the interaction of willingness to pay and 
satisfaction index. Based on this relationship, it is useful to understand and monitoring the 
effect of each term that influences each other that provide the supplementary information of 
users’ view to reflect on both behavior and preference. Therefore, the uniqueness of this 
approach is the interrelation of the availability of public parks and the social preferences that 
most of the park planner lack of the consideration of about this. Based on the quantification, 
the results were combined to incorporate socioeconomic factors, users’ travel and activity 
characteristics and public park characteristics. The development of this recreational 
quantification model can be summarized and shown as in Figure.3.7. 
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Behavior Approach
Preference Approach
Integration Approach
Integrated Expense, IE
Threshold Distance, D
Consistency WTP
Satisfaction Index, SI
Preference value Factor, PVF
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Figure 3.7 Recreational Quantification Model 
 
 
3.4 RESEARCH APPROACH AND SAMPLING FRAME 
This section describes the detail of data collection which can be considered as consisting of 
two parts: survey design and design of questionnaire. The first part describes about the 
population of interest, sample, sample size, and sampling strategy. The second part describes 
about the type of data and the required data that was utilize to develop the model. 
3.4.1 Sampling Strategy 
The design of survey should be carefully considered before going to collect data from the 
study area. The following section discusses about the population of interest, sample, sample 
size, and sampling strategy. 
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Population of Interest and Sample 
In order to specify the sample from the population of interest, it is necessary to understand its 
meaning. Sample is defined as “a collection of units which has been especially selected to 
represent a larger population with certain attributes of interest”. There are three aspects have 
particular importance.  
 The representative of sample from population  
 The amount of sample that should be gathered 
 The process that is employ to collect sample 
Sample Size 
The sample size depends on three main factors as suggested by Ortuzar and Willumsen 
(1990): variability of the parameters in the population under study, degree of accuracy 
required for each, and population size. The sample size can be determined as follow: 
   2
22
X
CVZn α=                           (3.6) 
where  
 n  = total number of sampling (sample size) 
 CV  = coefficient of variation of the interested variable = )/( XS  
 Zα  = the value of standard normal variate for the required confidence  
   (Population parameter) 
 X  = the sample mean of the interested variable (population parameter) 
Therefore, number of sample size can be determined as well as it is indicated that the 
minimum number of sample that is necessary to be collected is 236 as shown in Table 3.1; 
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Table 3.1 Socio-demographic Data Classified by Administrative Area (2004) 
Name of School district No. of Household No. of Population 
Kankou 2,789 6,183 
Zyunyu 4,267 9,598 
Nissin 4,140 10,192 
Akamatsu 3,526 8,108 
Kouno 4,730 11,192 
Nishiyoka 2,386 6,426 
Kase 2,010 5,746 
Kose 1,691 4,711 
Hyogo 3,781 11,064 
Takagise 5,482 14,340 
Kitakawazoe 4,869 13,227 
Honjo 5,329 12,519 
Nabeshima 4,656 12,409 
Kinryu 2,466 5,589 
Kuboizumi 1,425 4,300 
Huyou 694 2,057 
Shinei 3,013 8,205 
Wakakusu 3,596 8,670 
Kaisei 3,614 10,240 
Total 64,464 164,776 
Mean 3,393 8,672 
Standard deviation 1,366 3,397 
Coefficient of variation (S/ X ) 0.40 0.39 
Sample size (level of allowed error =10%) 62.30 58.95 
Sample size (level of allowed error = 5%) 249.20 235.80 
3.4.2 Design of Questionnaire 
In order to obtain a primary data on park user characteristics of the study area with emphasize 
on park users’ behavior and their preference, a questionnaire form should be designed by 
containing all the required data.  
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Data Requirement 
The required data can be classified regarding to socioeconomic and characteristics of visitors, 
recreational behavior and preference of park users. The following table illustrates the required 
data in this study that can be classified into three main categories of factors that affect the 
pattern and behavior of visitors on recreation trip: 
Table 3.2 Data Input for Model Development 
No. Data Detail 
Socioeconomic 
Gender, Age, Marital status, Income, 
Education, Occupation 
1 
Visitor Characteristics 
Number (Frequency) of visit, Partner (person 
accompany with/together), Number of 
partner/group, Residential location/work place 
Travel Behavior Mode, Travel cost, Travel Time 
2 
Activity Behavior 
Duration, Frequency, Accompany person, 
Expenditure, Activity 
Satisfaction of Park Service 
Facility, Layout, Environment, Management, 
Landscape 3 
Participation of park service Willingness to pay 
 
3.5 BACKGROUND OF STUDY AREA 
The data from this study are obtained from interview survey at three different sites of public 
parks in Saga City. The survey used random sampling interview park visitors while they 
enjoyed leisure time on recreation activity at park during spring of 2004. This is from the 
reason that it is necessary to perform case study on different function of destination that could 
affect on different recreational behavior of park users.  
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3.5.1. Study Area 
Saga Prefecture is located in the northwestern part of Kyushu. It is surrounded by Fukuoka 
Prefecture to the east, Nagasaki Prefecture to the west, the Genkai Sea to the north, and the 
Ariake Sea to the south. Superhighways pass within the borders of this prefecture, making it 
an important part of Kyushu's transportation network. Saga covers an area of about 2,400 
square kilometers, and the population is equal to 886,000 people. However, to support the 
usefulness of methodology of this study, field survey was conducted on three park locations as 
the representatives of public parks in this city that are Saga castle park, Kono park and 
Shinrin park as depicted in Figure 3.8. The description of each park is explained as follows: 
Saga Castle Park:  This park is located in the center of Saga city. It contains museum and 
library inside the park. Large moat of Saga Castle is located near to the park that is considered 
as a historical place. These facilities provide a sense of civic pride and may be fostered 
through the historic and social or horticultural value of individual or community places 
attributes to the community. 
Kono Park: It is located within the central city and it comprises of historical place that a tea 
house originated from Nebashima’s villa. Furthermore, the facility inside also includes play 
ground, amusement park facilities for children, and a zoo that users can enjoy their recreation 
time and relax themselves. This park becomes more popular recreation spot for the people of 
Saga City during spring season due to the available of cherry trees make it more attractive 
than other park. There are also monuments with selections from the works of Miyachi Karoku 
and Kakashima Airo, and a bronze statue of famous Eto Shimpei.  
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Figure 3.8 Three Different Functions of Public Parks: A Case Study of Saga City, 
Japan 
Shinrin Park: The allocation of this park is at the outskirt of city limit .There are a variety of 
trees and shrubs planted in this park and huge children’s playground facilities, a memorial hall, 
and a marker commemorating the arrival of the Buddhist priest Ganjin. This park attract a lot 
of users for outdoor activities groups since there is the largest turf lawn in the prefecture and 
the prefectural baseball park was built here. A range of outdoor activities such as walking, 
cycling, running, etc can be enjoyed by a large numbers of people that is to promote physical 
health of users and social fabric of the nation. 
Three different functional levels of public parks in Saga City was selected to perform case 
study on different accessibility and different attractiveness of destination affect on different 
1. Saga Castle Park
3. Shinrin Park 
 2. Kono Park 
1
2
3
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travel behavior of park users. To support the usefulness of methodology of this study, field 
survey and personal interview survey was conducted on three park locations with the different 
functional level provided to the community as described in Table 3.3.  
Table 3.3 Description of Three Selected Public Parks: A Case Study of Saga City, Japan 
 
Name of Public 
Park 
Size (ha) Functional Level Facilities 
1. Saga Castle Park 24.40 City 1. Library 
2. Museum 
3. Gymnasium 
4. Picnic Area 
5. Playground 
2. Kono Park 5.40 District 1. Amusement Park 
2. Zoo 
3. Picnic Area 
4. Playground 
3. Shinrin Park 37.30 Regional 1. Baseball Ground 
2. Picnic Area 
3. Playground 
4. Play Field 
 
3.5.2. Sampling Method and Samples 
To support the findings on the behavior of park utilization in Saga city, this study also selected 
three public parks based on different benefits and opportunities that public parks provide for 
the community. The social benefits that users can perceive are the opportunity for users to 
acquire the service and perform activities or take part in events. Therefore, not only the 
location of park influence the different social benefit to park users but the different main 
facilities inside parks also play an important role on different opportunities for users to 
consume different kind of services. As a result, different location of parks are chosen, one 
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location was located at the out skirt of city limit that is Shinrin park. Another two parks within 
the central city were Saga castle park and Kono park. A multiple-choice response format of 
questionnaire sheets were provided with specific answers form that was simple designed to 
clarity the ambiguous answers. 
Interviews took place on site at three different public parks and lasted between 15-20 minutes. 
As well as the survey was done by asking participants to response three set of questions that 
are personal socioeconomic and demographic, recreational behavior (activity and 
characteristic) and preference of park users (site attractiveness and willingness to pay) 
information as described already in Table 3.2. Furthermore, with the objective of getting up 
close to the stimuli that triggered the emotions that park users’ experience, the characteristic 
of site also include the preference and attitude of park users while they enjoy recreational 
service on site. An interviewer was stationed inside the park and approximately 350 
interviewees were random selected. As carried out, a total of 289 useful questionnaires were 
obtained from on-site interview survey at three different public parks that is more than the 
minimum requirement as calculated in Table 3.1.  
The sample was distributed in the following ways: location (32.2% Saga castle park, 32.6% 
Kono park, 32.2% Shinrin park) and day of week (20% weekday, 80% weekend). Table 3.4 
shows the summary of different socio-demographic, recreational travel and activity 
characteristics of park users.  For socio-demographic, the table shows the information of 
gender, income, occupation, age and household size. On the other hand, the activity 
characteristics consists of activity time, activity expenditure, accompany person and 
frequency of park visit. For the travel characteristics, the variable of time, distance and cost 
are demonstrated in detail of Table 3.4. Together with this classification related to the 
perception experience in park visits, multiple items from designed question were utilized to 
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construct the proposed conceptual model (recreational benefits, park service satisfaction, and 
preference valuation). 
Table 3.4 Summary Characteristics of Park Visitors and Characteristics of Park Visits 
Frequency Percent Frequency Percent Frequency Percent Frequency Percent
Gender
     Male 132.00 45.67 26.00 42.62 49.00 56.98 57.00 40.14 
     Female 157.00 54.33 35.00 57.38 37.00 43.02 85.00 59.86 
Total 289.00 100.00 
Monthly Income (yen)
     No Income 88.00 30.45 15.00 24.59 41.00 47.67 32.00 22.54 
     Less than 100,000 48.00 16.61 13.00 21.31 15.00 17.44 20.00 14.08 
     100,001-200,000 45.00 15.57 7.00 11.48 9.00 10.47 29.00 20.42 
     200,001-300,000 69.00 23.88 13.00 21.31 14.00 16.28 42.00 29.58 
     300,001-400,000 26.00 9.00 10.00 16.39 4.00 4.65 12.00 8.45 
     400,001-500,000 5.00 1.73 2.00 3.28 0.00 0.00 3.00 2.11 
     500,001-600,000 2.00 0.69 1.00 1.64 0.00 0.00 1.00 0.70 
     More than  600,000 6.00 2.08 0.00 0.00 3.00 3.49 3.00 2.11 
Total 289.00 100.00 
Occupation
     Civil servant 12.00 4.15 3.00 4.92 1.00 1.16 8.00 5.63 
     Business person 24.00 8.30 4.00 6.56 5.00 5.81 15.00 10.56 
     Private employee 12.00 4.15 0.00 0.00 2.00 2.33 10.00 7.04 
     Laborer 45.00 15.57 6.00 9.84 5.00 5.81 34.00 23.94 
     Student 95.00 32.87 15.00 24.59 52.00 60.47 28.00 19.72 
     Retired/Non-working 32.00 11.07 12.00 19.67 10.00 11.63 10.00 7.04 
     Housewife 51.00 17.65 19.00 31.15 5.00 5.81 27.00 19.01 
     Others 18.00 6.23 2.00 3.28 6.00 6.98 10.00 7.04 
Total 289.00 100.00 
Variable Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.
Demographic 
     Age (year) 33.74 14.96 41.39 15.60 30.00 15.89 32.71 12.89
     Household size 2.89 1.54 2.66 1.40 2.80 1.56 3.04 1.58
     Income (yen) 146,885.81 146,394.13 162,295.08 148,788.37 102,325.58 144,894.89 167,253.52 141,301.67
Activity Characteristic
    Activity time (min) 102.88 81.52 89.67 64.81 103.33 93.57 108.27 80.02
    Activity expense (yen) 287.72 620.07 125.25 262.68 183.60 331.66 420.56 808.62
    No. accompany person 3.29 3.82 2.72 1.88 3.58 4.03 3.37 4.27
    No. visit in year 23.86 20.02 33.25 19.91 24.40 18.39 19.51 19.72
Trip Characteristic
   Travel time (min) 21.41 18.52 11.18 9.00 16.62 13.76 28.71 20.96
   Travel distance (km.) 7.59 12.14 1.12 1.43 3.24 3.19 13.00 15.32
   Travel cost (yen) 109.07 220.78 0.00 0.00 0.00 0.00 221.97 272.62
Car (n=142)
Asymp. Sig (2-tailed) 0.041 < 0.05
Asymp. Sig (2-tailed) 0.003 < 0.05
Asymp. Sig (2-tailed) 0.000 < 0.05
Variables
Park Visitors
(n=289)
Modal Usage
Walk (n=61) Cyclist (n=86)
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CHAPTER 4 
PARK USERS’ BEHAVIOR 
 
Prior to proceed to the present the development of a quantification framework to assess the 
interaction of recreational behaviour and preference of park users, which is discussed in details 
in the next two chapters, Chapter 5 and Chapter 6, it is essential to present the background of 
park users’ behaviour that influence to their preference while enjoy recreation and amenity time 
at park. Nonetheless, the develop of a quantification framework has incorporated all analysis 
and results that related to park users’ behaviour and their preference to enable everyone 
particularly policy makers to understand the recreation benefit from the perception of park 
users in tangible value. 
This chapter deals with the model development to capture the behaviour of park users and 
perform an analysis of the quantification of the behaviour model. To determine the behaviour 
model, it is essential to draw the relationship of park users’ behaviour on the relationship 
between activity and location involvement. Based on this relationship, the integrated expense 
model and threshold distance can be determined.  
The integrated expense model and threshold distance model were established into the model 
development in this study to explain the behaviour of park users, which were used to determine 
the relevant factor affected to their decision on recreational activity and location selection. 
Details of the model development are presented in this chapter together with the results of 
calibration and all of these finding are presented in the following sections and subsections. 
 
4.1  GENERAL PARK USERS’ BEHAVIOR 
To verify the need to investigate the behaviour of park users and apply to the study area, Saga 
city, Japan, this study employed the data collection from the interview questionnaire survey to 
calibrate the useful coefficient of the model. Based on the collected data in the selected study 
area, the majority part of behavior data in the questionnaire survey consists of the recreational 
behavior of park users focusing on their characteristics of activity and location selection. This 
is due to the assumption that the relationship between the activity involvement and location 
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choice effect to the recreational behavior of park users. Therefore, the following diagram is 
provided to show the interaction of recreational characteristic and the different categories of 
users’ socio economic characteristics as represented by the Figure 4.1.  
 
Activity
 Involvement
Location
Choice
Socioeconomic Characteristic
Activity Characteristic
Location Characteristic
 
Figure 4.1 Interaction Diagram between Activity Involvement and Location Selection 
 
4.1.1 Activity Characteristics 
Public parks provide a mixture of opportunities to visitors, not only the direct benefit to the 
pleasure of sensory contact with nature but also contribute to the social and cultural meanings 
to the people in the community. As the results, there are varieties of activities that visitors 
could perform at site. This study categorizes the different activities in park into three main 
categories that are included: 
• Passive activity 
• Active individual activity   
• Active group activity.  
Following that, in general, a variety of activities can be grouped to be three types of activities 
that can be described as follows: 
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Table 4.1 Definition of Activity 
 
Activity Description 
Passive Activity 
Definition: Activity for providing relaxation and recreation or 
enhancing  socializing to performer 
Example: meeting friends, looking after children or view, reading , 
photography, conversation with stranger, resting, etc. 
Active Individual 
Activity 
Definition: Activity involve in a range of sporting activity include 
both indoor and out door activity that perform individually 
Example: running, jogging, walking, cycling, skateboarding, etc. 
Active Group 
Activity 
Definition: Activity involve in a range of sporting activity include 
both indoor and out door activity that perform in team or group of 
performers. 
Example: soccer, basketball, football, valley ball, badminton, etc. 
 
 
4.1.2 Location Characteristics  
The conception of recreational location choice may be considered in factors that are related to 
the access of recreational sites and attractiveness of recreational place. Selection of park for 
recreational location may also need to be examined since it was pointed out by [Hwang et al., 
2003] that the interaction among park users and park location is one of the key elements to 
link between park planners and local residents. Park can be seen as “point-specific” services, 
which travel costs together with time and effort, all of which tend to increase with distance 
[Erkip F., 1997]. The access to recreational location plays a major physical environmental 
factor on recreational activity participation [Giles-Corti and Donovan, 2002]. The 
accessibility to park is measured by travel characteristics variables such as travel expense, 
safety concerns, comfort levels and journey time. Due to multiple functions that public parks 
provided for the community, the variables concern with attractiveness of park include the 
several characteristics of parks that influence on the behavior of users such as frequency of 
visit, duration, expenditure, and other attributes regarding to characteristics of park and 
opportunities for users to take part in activities. This study classified the different modal 
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usages based on the accessibility to park within and outside service area in 1 km. that is the 
reasonable distance as shown in the following figure: 
Within Service Area
22.49
Outside Saga City
29.41%
Outside Service Area
48.10%
Public Park Service
Car Users
4.61%
Non Motorized Users
95.39%
Walker
63.13%
Cyclist
33.87%
Car Users
52.52%
Non Motorized Users
47.48%
Walker
22.73%
Cyclist
77.27%
Car Users
77.65%
Non Motorized Users
22.35%
Walker
26.32%
Cyclist
73.68%  
Figure 4.2 The Classification of Users in Different Accessibility to Park Location 
 
It can be seen that park users in this study area select a variety of mode to visit park. In 
addition, the major transportation means that users selected to take to park is non-motorized 
mode. This is very interesting result to investigate on the factor influence this recreational 
behavior that would be presented in the next section. 
 
 
4.2 INTERACTION OF ACTIVITY AND LOCATION  
As public parks provide diverse of different opportunities on activities to users, along with the 
different groups of people, a variety of different behavior and preference on park utilization 
may be formed [Iamtrakul et al., 2004]. The investigation on the availability of public space 
induces some patterns of recreational activities to users that should be taken into account. The 
consideration points on the interaction of recreation activity in this study are classified into 
two main components that consist of recreational place and recreational activity involvement, 
however, the input data for this assessment are illustrated as follows: 
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Activity Transportation
Recreational Characteristics
Short (<60 min)
N = 38 (19.19%)
Medium (Bet 60-100 min)
N = 71 (35.86%)
Daily visit
N = 59 (29.80%)
Recreation visit
N = 139 (70.20%)
Short (<10 min)
N = 38 (19.19%)
Medium (Bet 10-20 min)
N = 71 (35.86%)
Single Activity
Passive
 N = 63 (34.43%)
Active Individual
 N = 10 (5.46%)
Active Group
N = 58 (31.69%)
Multiple Activity
Passive + Active Individual
 N = 4 (2.19%)
Passive + Active Group
N = 22 (12.02%)
Active Individual + Active group
N = 13 (7.10%)
Duration Visit Travel TimeType of visits Type of activities Travel distance
Long (>20 min)
N = 89 (44.95%)
Short (<2 km.)
N = 62 (31.31%)
Medium (Bet 2-6 km.)
N =69 (34.85%)
Long (>6 km.)
N = 67 (33.84%)
All Activity
N = 13 (7.10%)
Long (>100 min)
N = 89 (44.95%)
 
Figure 4.3 Summary Characteristics of Park Visits 
4.2.1 Method of Recreational Behavior Assessment 
Linear Discriminant Analysis (LDA) is a well-known statistical method to classify individuals 
or objects into mutually exclusive and exhaustive groups based on a set of independent 
variables. Due to its excellent performance for group classification, this study employed this 
technique to explain the participation of park users on their leisure activity and the selection 
of each recreational location. Based on this approach, the variables discriminate between three 
locations of park concern with specify activity and users’ characteristics could be determined. 
The linear combinations of independent variables (x) that influence on three parks were 
assumed to discriminate between groups (G). The collected data of various characteristics of 
users’ characteristics and behavior on different parks were then inputted into the model as a 
conditional probability which can be explain in term of Bayes Theorem as shown in equation 
(4.1).  
( ) ( ) ( )( ) ( )
1
i i
i n
i i
i
P x G P G
P G x
P x G P G
=
⋅=
⋅∑
                    (4.1) 
To make classification of each category of activity in different parks, the classification model 
would select the object which has the highest conditional probability [Mitchell, 1977]. 
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Therefore, the group of different parks could be assigned by the following equation: 
( ) ( )
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                  (4.2) 
Two assumptions were necessary to be adopted to obtain the linear discriminant function in 
this study that the distribution of collected data needs to be independent and normally 
distributed with the same covariance matrix. Based on this assumption, consequently, the final 
classification function could be illustrated as follows: 
( ) ( )( ) ( ) ( )( ) jiwhenGPxfGPxf jjii ≠+>+ ,lnln                 (4.3) 
By using equation (4.3), the functions to discriminate three parks in the each activity were 
calibrated with the collected data from different users’ socioeconomic and various activity 
characteristics. The results of analysis could then be used to determine which variables are the 
best predictors of park location and activity choice that are explained in the next section.  
4.2.2 Analysis of Recreational Behavior Assessment 
Based on the LDA, various combinations of several variables were investigated to determine 
the most suitable classification model that allows the best discrimination among three 
locations of park with a mixture of activity characteristics. The relationship between the 
location and activity performed were considered on the three categories of activities that are 
PA, AI and AG activity to investigate the influence factors on pattern of park users’ behavior. 
Based on the analysis of variance (ANOVA) as shown in Table 4.2, the F test revealed that all 
independent variables are important to discriminant function and could be accepted to 
calibrate model as shown in significant at confident level of 0.05. Furthermore, the Box's M 
test reviewed that all activity cases significantly meet the assumption of homogeneity of 
covariance matrices due to the obligation before utilize this statistically method. Table 4.2 
shows that all variables of different activities are useful to explain the discriminant functions. 
Though the investigations were performed through a combination of more than 100 variables, 
only those variables were found to be the optimal combination of variables that could 
classified the activities. 
 
 61
Table 4.2 Tests of Equality of Variable Means 
Statistic df1 df2 Sig.
   Age of visitor (Year) 0.819 1 2 145 15.970 2 145.00 0.000
   Money spend for activity 0.767 2 2 145 10.205 4 288.00 0.000
   Travel distance (km) 0.724 3 2 145 8.344 6 286.00 0.000
   Age of visitor (Year) 0.719 1 2 55 10.743 2 55.00 0.000
   Travel cost (yen) 0.574 2 2 55 8.624 4 108.00 0.000
   Income of visitor 0.495 3 2 55 7.441 6 106.00 0.000
   Frequency to visit park 0.880 1 2 147 9.986 2 147.00 0.000
   Travel time (min) 0.826 2 2 147 7.302 4 292.00 0.000
Active Group Activity
df3
Exact F
Passive Activity
Active Individual Activity
Test of  Variable Means Statistic df1 df2
 
Based on the methodology that has explained in the previous section, the generalized 
discriminant function in equation (4.4) could be used to determine to obtain the case most 
likely belongs. There were three classification functions of each activity to classify park user’s 
behavior in different park location. Each function allows us to compute classification scores 
for each case of different group, by applying the formula:  
mimiiii xwxwxwcS ++++= ...2211                       (4.4) 
In above formula, the subscript i denotes the respective group; the subscripts 1, 2, ..., m 
denote the m variables; ci is a constant for the i'th group, wij is the weight for the j'th variable 
in the computation of the classification score for the i'th group; xj is the observed value for the 
respective case for the j'th variable. Si is the resultant classification score. Consequently, the 
successive functions could be determined as shown in Table 4.3. 
By substitute the coefficients from Table 4.3 in form of equation (4.4), the linear discriminant 
functions of each park location in different activities could be derived.  The meaning of the 
variables derived from the discriminant functions are as follow. 
The most influence factor for PA activity is park visitors’ age. The positive sign of this 
variable indicated that the elderly people prefer to perform PA activity in all parks especially, 
Saga castle park. Accessibility of public park in term of travel distance (km) was found has 
significant effect on the recreational site selection among park users. In term of activity, the 
amount of money spent at park plays not so important role on park location selection to 
perform PA activity. 
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Table 4.3 Classification Function Coefficients 
Shinrin Park Saga Park Kono Park
   Money for  activity (yen) 0 -3.52E-05 0.001
   Travel distance (km) 0.158 0.078 0.096
   Age of visitor 1.507 2.214 1.889
   (Constant) -4.459 -7.034 -5.8
   Travel cost 0.004 -0.002 0.005
   Age of visitor 1.25 2.339 1.682
   Income of visitor 0.365 0.282 0.94
   (Constant) -3.518 -6.912 -7.014
   Frequency to visit park 1.241 0.792 1.128
   Travel time (min) 0.063 0.026 0.059
   (Constant) -4.086 -2.106 -3.605
Active Individual Activity 
Active Group Activity 
Variable Function
Passive Activity 
  
For the AI activity, the analysis in Table 4.3 resulted that the same variable on users’ 
characteristic is age of visitor show significant influence on the discrimination group. In 
addition, the income of visitor also influences the selection of this kind of activity on different 
park location. Different site selection to perform active individual activity depends on the 
accessibility of each location.  
The most popular activity is AG activity. Furthermore, the discrimination function of this 
activity indicated that two main variables that effect on discrimination of this group of activity 
were frequency of visits and travel time. The classification results of the LDA for the 
interaction of location selection and activity involvement for this case study is shown in Table 
4.4.  
Table 4.4 Classification Results for Activity 
Shinrin Park Saga Castle Park Kono Park
Shinrin Park 66.67 22.92 10.42
Saga Castle Park 26.92 67.31 5.77
Kono Park 35.42 41.67 22.92
Shinrin Park 80.77 7.69 11.54
Saga Castle Park 38.89 55.56 5.56
Kono Park 14.29 21.43 64.29
Shinrin Park 55.77 28.85 15.38
Saga Castle Park 12.50 75.00 12.50
Kono Park 40.00 48.00 12.00
Active Indivicual (AI)
Active Group (AG)
Passive (PA)
69.00
47.30
52.70
Predicted Group Membership
% of Correctly ClassifyPark nameActivity
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The results indicated the percentage of correctly classified vary from 52.7%, 69.0% and 
47.3% from PA, AI and AG activity, respectively. The overall acceptable percentage correctly 
was obtained by classifying for all park locations is only in the case of AI activity. The 
percentage on diagonal classification represent the goodness of classify in all cases. 
Non-diagonal elements pointing to misclassified elements toward location for each activity. 
Due to quite big misclassification, the results of PA and AG activity were not satisfied and 
would be excluded from further analysis. An increase in the number of data need to be better 
trained LDA toward on an analysis set by balance in terms of numbers of cases of activity in 
each park location.  
4.2.3 Results of Recreational Behavior Assessment 
The results of analysis revealed a very clear pattern of the interaction between activity 
involvement and location selection behavior of park users throughout the simple discriminant 
model. Based on a case study of Saga city, the interesting results indicated that different 
discriminating groups of park users within the community shows different patterns of park 
usage in various activities and different behavior on the selection of park location. Through 
the analysis of the survey data in the study area, not only the actual behavior could be 
captured, but it could also identify that there are three main interaction factors influence park 
users’ behavior.   
Park users’ socioeconomic characteristic 
Gge of users (year): The proportions of male devote to this activity in all parks is still 
appreciably greater than in female sample. The gender division for this activity by male is 
46.7% and female 53.3%. The Pearson Chi-square value, 0.018 indicated that the null 
hypothesis that the two genders group has dependency to the activity was rejected at 
significant level 0.05. It means that male and female park users with respect to active group 
activity are independent of each other and different from other activity results.    
Age of users (year): a very high value of this coefficient plays an important role to 
discriminate the group of park users on PA activity and active individual activity. The elder 
users prefer doing PA activity in Saga Castle Park to others. An interesting characteristic of 
Saga Castle Park is the available of prefecture library, Saga castle and prefecture museum that 
might be the attractive points for old people to enjoy social activity in this park.  
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Income of users (yen): The coefficient of this variable indicated that park users who earn high 
income were discriminated to the group of users who perform AI activity at Kono Park. This 
is due to the fact that the appealing characteristic of this park is the existing of zoo and 
amusement park inside. Therefore, the users who come to this park would have possibility to 
be able to pay for playing and enjoy facilities inside. 
Activity Characteristic 
Expense for perform activity at park (yen): This variable reflects the fact that in case of the 
high coefficient value implied that the particular park could induce users to spend their money. 
As expected, the high value was estimated for a case of Kono Park since the existing of high 
potential attractive facilities such as zoo and amusement facilities are available to users to 
enjoy their expenditure while they get pleasure from activity at this park  
Frequency to visit park: This behavior of park users was significant estimated for only AG 
activity. It could be discussed that the more frequency of park visits would persuade users to 
perform this activity. It is reasonably estimated for the parameter of this variable that 
represents the high value for Shinrin Park since this park is suitably designed for any kind of 
active activity. This park is the most suitable to perform active group activity since wide play 
area, play field and baseball gymnasium are available for user who prefer sport activity. 
Location Characteristic 
Travel distance (km.): Different estimated parameters associated with travel distance of each 
park location have its own meaning from its sing and value. The highest value on this variable 
is used to categorize the group of users who selected Shinrin Park to perform Passive activity. 
This coefficient value was greater than Kono Park and Saga Castle Park respectively. To 
verify the independency of analysis groups we perform test of different level of travel 
distance, the null hypothesis were rejected at significant 0.05 (Pearson Chi-square 0.00). It 
means that three categories of distance from short( ≤ 1.65km.), medium( ≤ 5.8 km.) and 
long(>5.8 km.) are independent each others. The high proportion on medium and long 
distance occupy 43.1% and 54.6%, respectively could be also used to confirm that most of 
park users who travel longer distance would perform PA activity at Shinrin Park.  
Travel cost (yen): This variable is the other term of travel distance that was influence the 
discriminate of park users who perform active individual activity. The slightly different of 
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coefficient value on different group of park users who visited Shinrin Park and Kono Park has 
opposite sign from Saga Castle Park. Therefore, the dependency test was performed to verify 
that different group of travel expense are independent among each other. Pearson Chi-square 
represents 0.00 that is rejected null hypothesis of dependency at significant 0.05. The result 
was obviously shown that 94.4% of users visited Saga Castle Park with no expense to travel. 
It reflects the fact that most of visitors of Saga Castle Park consists of pedestrian and cyclist 
who might have their resident area near to this park or their working place were also located 
near by this park.   
Travel time (min.): The variable has positive sign of coefficient for all park location of park. 
The highest coefficient value was fallen to Shinrin Park that means users need to spend longer 
travel time to perform AG activity at this park. The dependency test was also performed to 
recheck the portion of different level on travel time. Pearson Chi-square of different travel 
time level result to 0.00 that reject the null hypothesis of dependency at significant 0.05. The 
categories of travel time level are short (≤ 11 min.), medium (≤ 20 min.) and long (>20min.) 
and consequently 57.7% of Shinrin park visitors are grouped in long travel time. 
4.2.4 Summary of Recreational Behavior Assessment 
This study employed the linear discriminant analysis (LDA) to identify the interaction of 
recreational location choice selection and activity involvement for a case of public parks. 
Based on this simple approach, a variety of activity of park utilization could be categorized 
and the different pattern of park usage on different location was identified at the same time. 
The results of analysis clarified that the users’ characteristics and behavior influence on 
discrimination of group of park users that result to different pattern of the interaction between 
location selection and activity involvement. Recreational location was found to play an 
important role on activity selection since park users would selection the activity to perform in 
different park based on their socioeconomic characteristics, activity characteristics. This 
information can provide the insights of actual park users’ behavior on their recreational 
activity and location selection choice. Among other findings, this study revealed that active 
group activity was the most popular recreational activity that people in Saga city participated 
on pleasure trips and follow by passive activity and active individual activity, respectively.  
Park users’ characteristics also influence on the discrimination of users that comprise of age 
of visitors, income. The park users’ behaviors could be explained in term of recreation activity 
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that mainly concerned with expense on activity and frequency to visit park. The other 
significant groups of variables on accessibility of each recreational site are travel distance, 
travel cost and travel time that is useful to discriminate park users to different park location. 
Three categories of activities which broadly cover the range of leisure pursuits is discussed in 
main category of variables effect on discriminate group of park users. However, several 
extensions of the current study can be accomplished with more comprehensive data in order 
to retrieve more reasonable and reliable results than the existing one.  
 
4.3 PUBLIC PARK VALUATION: RECREATIONAL BEHAVIOR 
(INTEGRATED EXPENSE MODEL)  
Although, in recent years the local government has identified tourism and recreation as 
dominant functions of the region, there has been a tendency for business and policymakers to 
place more weight on short- term direct economic benefits of development over the longer 
term benefits that are associated with recreational use [Chen et al., 2004]. However, a key 
reason for the discounting of recreational benefits is that it is concerned with nonmarket 
public goods that provide to community with no service charge. As such, it is difficult to 
evaluate their economic value.  
Numerous attempts have been made to quantify the benefits derived by visitors to parks and 
other recreational sites (such as beaches, parks and heritage site) [Liston-Heyes and Heyes, 
1999]. This measurement is necessary for park management program to identify the cost and 
benefit in monetary term. Since the information that useful for input into policy design and 
helping guide management is the issue of numerical term that is tangibly perceive and clearly 
be evidence for planning. In order to value recreational benefit in a case study of public parks, 
traditionally, empirical application of travel cost recreation method is employed. Since the 
useful of this method is performed as an indirect technique for estimating user benefits from 
visits to recreational sites such public parks. This well-used tool for nonmarket valuation 
could place a value on public goods by using consumption behavior in related markets. 
Travel cost method or TCM is an indirect method used for estimating user benefits from visits 
to recreational sites (such as beaches, parks and heritage site) [Liston-Heyes and Heyes, 1999]. 
By using this method, the expenditure related to recreation travel would be treated as travel 
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costs as an accounting an aggregation of out of pocket costs associated with distance traveled 
and value of time spent traveling [Englin and Shonkwiler, 1995]. As well as this expenditure 
incurred in getting to the site would be as a surrogate for the “price” paid by that visitor for 
that site’s use. This allows for the estimation of a demand function as well as the estimation of 
consumer surplus of recreation sites and activities by calculating the area below the demand 
function and above the implicit price [Freeman, 1993]. However, this approach also contain 
some weakness points depend on the approach to estimate the benefit [Whitehead et al., 2000].  
Despite the various practical and theoretical problems in this method, it remains a popular 
technique in estimating the benefits from a particular outdoor recreational site. 
In this paper, we utilize travel cost methodology in an attempt to estimate the economic value of 
a public park in Saga city, Japan to be as a case study by applied the alternative of the individual 
method. Since it was studied that the different characteristics of this kind of public space affects 
different individual’s patterns of activities, the modes and frequencies of utilization [Iamtrakul 
et al., 2004]. The individual perceived the value of public parks in different way due to their 
personal characteristics, such as age, income, education and past experience of using public 
park service and the different attractiveness and accessibility of park also resulted to the 
different value of park benefits from different patterns of public park utilization.  Therefore, 
the different value on different park can be very useful information to guide local planning 
agency to locate suitable plan for current and future policy for public park service improvement 
and to enhance the quality of life of the community. 
4.3.1 Basic Concepts and Definitions of Integrated Expense Model 
To follow the concept of model development of the behavior approach in Chapter 3, this 
study employed travel cost method together with other expenditure to identify the value of 
park benefit to users. Since the benefit accumulated from total expenses and time spend for 
both traveling and perform activity at park. This study integrate the traditional method on 
travel cost valuation together with other expenses to reflect total benefit generate at site 
visitation. However, it is necessary to assume that users select one site rather than multiple 
sites to visit on any one trip. By this assumption, it can allow us to determine value of both 
incur travel costs for the actual trip to park and the actual cost incur on actual activity carry 
out at park. 
The assumption includes the value of on-site time that has similar concept to the well known 
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value of time. The valuation of recreation benefit based on travel for public park case is 
determined by using the following equation.  
BBT = (α+βBTT+γBTC)                            (4.5) 
Where: 
BBT  = Benefit from travel to park (yen) 
BTT  = Benefit from travel time value (yen) 
BTC  = Benefit from travel cost value (yen) 
The parameters α, β and γ are given to cover up the possible inconsistency values for both 
time to travel as well as the travel expenditure to park. However, for the value of time, this 
study used λ to be a representative of unit time value that will be used for both travel time and 
activity time valuation. The separation of benefit from travel time and travel cost can be 
demonstrated as in equation (4.6) and equation (4.7). 
BTT = λ TTT                              (4.6) 
Where: 
λ   = Value of time (yen/hour) 
TTT = Travel time to park (hr) 
BTC = TC                                (4.7) 
Where: 
TC  = Travel cost value (yen) 
By substituting all derivation to equation (4.5), the monetary term of recreation benefit from 
travel to public parks in general term can be obtained. 
BBT= (α+βλTTT+γTC)                          (4.8) 
On the other hand, by using rational decision, users who spend longer time to travel and travel 
expenditure should tend to spend more time and cost in their activity inside parks. 
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Nevertheless, it is not always the case that some users will always have their rational choice. 
This study employed this rational relationship to purpose the unconventional method to 
describe the behavior of park users by using monetary term based on the travel cost, travel 
time, activity time and activity cost. To capture the real park users’ behavior, the benefit value 
that was already given explanation above should be converted to the terminology of spending 
based on the relationship of behavior of park users that was given an explanation already. Let 
total spending for travel is denoted byTS : 
TS = TC+λ TTT                            (4.9) 
The total spending on the activity in the park is also denoted by 
BBA = (BAC+λBAT)                          (4.10) 
Where: 
BBA = Benefit from activity park (yen) 
BAT  = Benefit from activity time value (yen) 
BAC = Benefit from activity expenditure value (yen) 
BAT = λ TAT                              (4.11) 
Where: 
TAT = Activity time at park (hr) 
BAC = AC                             (4.12) 
Where: 
AC = Activity cost value (yen)                                   
By substituting all derivation to equation (4.11) and equation (4.12), the monetary term of 
recreation benefit from perform activity at parks in general term can be obtained in term of AS 
as shown in equation (4.13). 
BBA = AS = (AC+λ TAT)                       (4.13)    
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However, there should be some boundary that there is no different on the benefit to users 
generated from recreational travel and activity. It means that at that frontier users would 
obtain same amount of benefit from traveling and perform activity at park. Therefore, this 
study attempted to determine the threshold when there is no different in spending on both 
travel and activity. Thus ρ  is described to represent the multiplication factor of relationship 
between spending on travel and activity, this relationship can be written as follows: 
.TS ASρ=                              (4.14) 
or  
. 0TS ASρ− =                            (4.15) 
By using this relationship and combining this idea with travel benefit approach, we can 
compare the value of ρ  for different modes and travel distance to the park. The following 
equation presents the benefit comparison between car and walking mode to parks. 
( ) cwTTcTTTCTTBT TCTTBBB .. γλβαγβα +−+=++=          (4.16) 
Now with the existing of activity, the travel benefit becomes a burden to the user and benefit 
of activity becomes an advantage from user point of view. Thus, the total spending for travel 
is now equal to the benefit for travel, or 
. . c
c w
d dTS TC
v v
α β λ γ⎛ ⎞= + − +⎜ ⎟⎝ ⎠                   (4.17) 
To include the speed factor of the car together with the activity expense, then the integrated 
expense factor between car and walk become as follow:  
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ρ              (4.18) 
For the indifferent factor of the remaining modal comparisons that are cyclist and car as well 
as walking and cyclist, the relationship can be illustrated as equation (4.19) and equation 
(4.20), respectively. 
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However, the real data is required to proof with the numerical example from real data 
collection at different public parks in Saga city to verify the usefulness of this integrated 
approach with travel cost method. Since two main variables to compare namely the 
indifference factor of activity and travel, ρ  and distance to park, d are available to utilize in 
the investigation of relationship between users’ recreation experience generated by trips to the 
perform activity on park site. 
4.3.2 Result of Integrated Expense Model  
The analysis presented here is based upon the results of a visitor survey conducted at three 
different parks at Saga city, Japan that mentioned in the previous section. In order to 
investigate the relationship between activity and travel distance to park, the parameters in 
equation (4.17) need to be calibrated using data on travel time and travel cost. Along with this 
calculation, value of time (yen/hour) λ was determined directly from the socioeconomic 
variable on users’ income. This number obtained from the assumption of total working hour 
per month that was assumed to be 160 hour per month. So that, the value of  λ for this study 
is equal to 918.04 yen per hour and the other parameters were calibrated by using linear 
regression model. The model represents the high coefficient of determination of R2 on 0.866 
and adjusted R2 is 0.865. All of explanatory variables are positive statistically significant at 
5% level of confidence. The value of estimated coefficients can be described as in Table 4.5. 
Table 4.5 Coefficient of Travel Time and Travel Cost  
 
Unstandardized Coefficients Explanatory Variable Parameter Std. Error t-Statistic Sig. 
Constant, α 168.893 12.060 14.005 .000 
Travel cost (yen), γ 1.287 .058 22.143 .000 
Travel time value (yen), β .373 .026 14.281 .000 
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By utilizing these parameters estimation, the distance and activity factor, ρ can be determined. 
However, before reaching the result of calculation for this factor, it was found that there were 
many activities that users performed at parks from the survey data. The transportation means 
also effect parks user’s behavior and destination choice selection. Therefore, this study 
classified the main analysis into two parts that are park activity and mode of transportation. 
Users’ Pattern of Activity at Parks 
This study categorizes the different activities in park into three main categories that are 
passive activity, active individual activity and active group activity. Following that, in general, 
a variety of activities can be grouped to be three types of activities and it can be combined 
together to be different combination of activity. Therefore, park users could perform various 
activities inside parks; therefore, the multiple activities could be undertaken. To perform the 
analysis, classification of different activity needs to be tested to determine whether the means 
of different category in the same variable are different or not using the analysis of variance 
(ANOVA) of analysis. The test statistics in a single-factor ANOVA, F test results to all 
variables reject null hypothesis at significance level 0.05. It represents that means of different 
activity groups differ from one another that would be useful variable to discriminate group of 
analysis.  
The result of calculation for the distance and activity factor (integrated expense factor), ρ in 
different categories of activity performed at parks and its ANOVA test for different activity 
can be demonstrated as shown in Table 4.6 and Table 4.7 respectively. 
Table 4.6 Value of Distance and Activity Factor Classified by Activity 
Passive Activy Individual Active Group Lower Upper 
Activity Activity Activity Bound Bound
19 1.17 2.99 0.69 -0.27 2.61 0.02 13.04
0 95 0.37 0.45 0.05 0.28 0.47 0.01 2.91
20 0.23 0.19 0.04 0.14 0.32 0.03 0.74
85 0.37 0.54 0.06 0.25 0.49 0.02 3.50
5 0.46 0.64 0.28 -0.33 1.25 0.03 1.58
34 0.37 0.75 0.13 0.11 0.63 0.03 4.48
Active In+Active Group 16 0.41 0.46 0.12 0.16 0.66 0.03 1.89
All Activity 15 0.16 0.13 0.03 0.09 0.23 0.04 0.52
289 0.41 0.92 0.05 0.30 0.51 0.01 13.04
95% Confidence 
Interval for MeanN ρ Std. Dev Std. Error Minimum Maximum
Total
Activity
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Table 4.7 ANOVA Test for Value of Distance and Activity Factor Classified by Activity 
Test Sum of Squares df Mean Square F Sig.
Between Groups 12.99 7.00 1.86 2.28 0.029
Within Groups 229.11 281.00 0.82   
Total 242.11 288.00     
From Table 4.6, the results indicated that various types of activity affect the value of distance 
and activity factor. If park users perform single activity at parks, the value of distance and 
activity factor become 0.37, 0.23 and 0.37 for passive activity, active individual activity and 
active group activity, respectively. It means that both passive activity and active group 
activity users would have to spend longer travel time and more travel cost to enjoy these 
activities at park more than active individual activity. This might be from the reason that 
passive activity is the activity for socialization, users prefer to spend there free time for get 
pleasure from various the facility inside park such as zoo, library, museum, etc.  
Furthermore, on the same value in active group activity, it could be implied that this activity 
required more than one player. Consequently, the willingness to travel in longer distance or 
any expenditure from travel that generated on the way to users’ favorite place became 
acceptable to all park users. When the multiple activities were selected, more travel time and 
travel cost was used to carry out many different kind of activities together in one time. 
However, it was the exceptional case for more than two activities were selected to do at parks 
since the value of triple activity was less than even one kind of activity. It can be seen that 
there may be other reason to influence on the value of this factor. We studied that the 
accessibility of parks plays an important role to destination selection to park users. From this 
reason, the mode selections for traveling to different destination of parks were investigated for 
this relationship.  
Transportation Modes to Parks 
We noticed that users who visit parks in Saga city took several modes. This study focuses on 
the investigation of the relationship between distance and activity factor generated from three 
different modal usages that were walk, cyclist and car. The result of calculation of distance 
and activity factor or represented by integrated expense factor based on different type of 
modes are graphically demonstrated as shown in Figure 4.4.  
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Figure 4.4 Value of Distance and Activity Factor Classified by Modes 
Along with an analysis of variance (ANOVA) that is necessary to be used to test hypotheses 
about differences between means of each category. The result indicated that the there is 
differences between means by reject null hypotheses at significance level 0.05. Table 4.8 is 
represented as supplement information to verify the result of statistical test. 
Table 4.8 ANOVA Test for Value of Distance and Activity Factor Classified by Modes 
Test Sum of Squares df Mean Square F Sig.
Between Groups 11.135 2 5.568 6.894 0.001
Within Groups 230.972 286 0.808
Total 242.107 288  
The values from the calculation of travel and activity factor in different modes reflect the 
meaning that all users travel to parks by different mode value on activity more than travel 
benefit. Since the value of this factor is less than 1, it can be interpreted that all park users 
evaluate more importance on activity than travel. Traveling to park is recreational activity that 
users would focus on some interesting leisure activity to enjoy the scenery and amenity of 
environment at park rather than consider much about traveling. The result of calculation 
represents that the economical modes that consist of walking and cycling have almost the 
same value on this factor. Car users have the greater value on this factor about 3 times of 
inexpensive modes. This result happens due to reason that there is more expenditure on travel 
cost of car and there is no cost on others. 
We also found very interesting results that lead to the investigation among different modes of 
traveling to parks that there should be boundary of distance of travel between this cheap mode 
Travel and Activity Factor = 0.20 
Travel and Activity Factor= 0.22 
Travel and Activity Factor= 0.61 
ParkHouse
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and costly mode. Based on the parameters that were calibrated already derived from Table 4.5,  
the following diagram is the explanation of the relationship between travel and activity 
distance with indifferent benefit on park visit versus distance that can be graphically 
demonstrated by Figure 4.5 and Figure 4.6.  
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Figure 4.5 Relationship between Travel and Distance Factor (Walk and Car Case) 
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Figure 4.6 Relationship between Travel and Distance Factor (Cyclist and Car Case) 
4.3.3 Analysis of Integrated Expense Model  
By integrating the methodology of travel cost method together with activity concerned for 
estimate non market benefit for outdoor recreation site a case study of park, several useful 
Y = 0.0215 X + 0.1669 
Y = 0.0015 X + 0.3572 
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applications can be obtained. Since the conventional travel cost method is applied to this 
study has merits on the simplification of derivation, it provides results that are easy to 
interpret. The actual behavior of park visitors also includes the activity on site. The 
purchasing goods and service for making trips to parks are considered as one innovative 
approach to estimate this benefit. The total spending model can be used to estimate the non 
market benefits of park, and it also provides the useful idea on the travel and activity concerns. 
The users who travel longer to park would have tendency to stay longer as well. By using this 
rational result, this study also calibrated the model to determine the travel and activity factor 
for different case analysis. 
Based on the results of analysis, the interpretation can be discussed into two main different 
categories that are users’ pattern activity at park and transportation modes to park. The 
different value on different kind of activity resulted to application that policy maker or park 
planners should consider providing suitable facility of different type of users’ activities. It can 
be noticed that different type and multiplication of activities result to different value of 
activity and distance factors. Actually this factor was obtained from the total spending on 
travel and activity on site. Therefore, the value of factor can be used to reflect the benefit of 
travel and activity to different users. 
When this factor was applied to determine the relationship on modal usages, the number of 
valuable results can be examined. Identification on value of factor in each mode is the 
representative of the relationship between travel and activity on transportation means to park. 
The results indicate that the different modes provide different value of factors that concern 
with the accessibility to park. Indifferent benefit was employed to identify the distances that 
maximize benefit to users on travel to parks by different means. For shorter distance, walking 
mode is better than walking and car. However, if the distance to park is very long, users 
would be willing to drive car to park instead of cycling and walking. It can be seen that the 
diversity of users, pattern of activity and different modes to park result to different benefit on 
park visit. 
4.3.4 Summary of Integrated Expense Model  
This study employed the unconventional method to determine the relationship of travel and 
activity to recreational site. Based on the integration of travel cost method and total activity 
spending, an indirect value of estimation of park users’ benefits has been done through an 
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evaluation of recreation expenses on individual and group preference approach. Subsequently 
the recreation benefit can be determined from actual behavior of park users. The assignment 
of monetary value also demonstrates an intuitive appreciation for environmental valuation 
based on park visitors’ preference. 
It corresponds to the integration of travel expenditure incurred in getting to the site and the 
expense on recreation activity at parks. As expected, the result pointed out that the more 
attractiveness of park induced to the higher benefit value. This result happens due to the 
willingness for traveling to consume park services. The analysis finding on the travel 
characteristics indicated that the majority of park visitors who drive to parks compensate their 
recreation time with a high expense. However, the car users of park visitors also spend longer 
time to perform recreation activity at parks. Therefore, their travel and activity factor still 
have value lower than one.  
This result showed a useful issue that plays a significant role in generating valuable economic 
information to place suitable management plans in maintaining quality of public park service 
in association with the preference of the community to achieve the goal of livable city.  It 
also can be a useful technique to assist public agencies in planning multiple uses of public 
lands and prioritize the budget based on benefit value compared to other kind of public 
facilities. 
However, several extensions of the current study should be further studied to retrieve the more 
useful result on park users’ behavior. Along with the finding result on the accessibility of park 
and pattern of activity, the existing available information is difficult to launch more clarify 
result to reach effectiveness policy. In addition, GIS also need to be applied since this tool has 
potential to deal with geographical data and spatial analysis. The integration of these schemes 
can provide fruitful insights about users’ travel behavior on different park location selection for 
their leisure time and to launch more specifically plan according to the requirement of 
residential. 
 
4.4  PUBLIC PARK VALUATION: TRAVEL BEHAVIOR    
(THRESHOLD DISTANCE MODEL) 
Different parks provide different opportunities on activities along with the different groups of 
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people form different behavior and preference on park utilization. Locations of public parks 
within and outside users’ residential area are perceived in different way by park users. 
Different characteristics and past experience of using public park service produce different 
patterns of public park utilization. The concerns of advantages and opportunities that public 
parks provide to resident through accessibility to get pleasure from services, facilities and 
amenities are necessary to be considered. The park users as consumers may obtain benefit that 
dependent on the distance to the existing park. It directs to the allocation problem to locate the 
facility that should be corresponded to guarantee an equal level of service to the residents in 
the neighborhood area. This idea is consistent to Voronoi method that has been applied to 
define service area of park by Iamtrakul et al. (2003).  
Therefore, this study also proposes new approach to measure the service area of public parks 
by using the actual value of the distribution of park service to users based on rational choice 
approach. This follows from the fact that the location of facility limits service to users in some 
optimal distance with respect to all users’ location. The rational choice approach represents 
the choice of the perception on the location selection decision process where it requires the 
use of a particular social point of view according to location accessibility and destination 
attractiveness information. Together with the valuation method to place a value on nonmarket 
resources such public parks by estimating user benefits from visits to recreational sites, the 
role of public parks in the community could be highlightened.  On the other hand, recently 
non motorized transport has become a popular issue for physically active lifestyles that are 
one of the major public health challenges [Sallis et al., 2004]. Walking and cycling are the 
common forms of daily physical activity that can be done for transportation, health, or leisure 
purpose. Therefore, this study aims to incorporate the non-motorized transport towards 
sustainable green supply to the community that may offer a new approach to strengthen the 
weak position of green spaces in the context of current planning efforts to improve the quality 
of life for residents.  
4.4.1 Basic Concepts and Definition of Threshold Distance Model 
The transportation-related data collection efforts have not much focused on non work trip 
travel, especially, for the recreational trips that do not play the major role on demand on 
transportation network. The vast majority of recreational travel data collected to date 
overlooks and undercounts non-motorized modes, and as a result, only a few studies take 
account for non-motorized modes [Sallis et al., 2004]. It is necessary for transportation 
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research to concern with built-environmental determinants of “active transport” modes of 
travel, driven largely by the need to reduce auto-generated pollution. Therefore, the 
considerate on the variable affects on this kind of travel behavior can no longer be ignored.  
We apply two fundamental concepts of urban form that affect recreational travel choice in 
general, and transport choice in particular, which are the proximity and connectivity between 
complementary activities. This study relates the recreational travel behavior by organizing the 
data collection at destination site to draw the relationship on the existing condition of 
proximity and connectivity of route to park effect to users. The service area of parks are 
redefined by untraditional method, threshold distances. These threshold distances are derived 
from indifferent benefit points by comparing between different modal usages. Based on this 
approach, the major concerns of park utilization that are park users’ behavior and recreational 
travel characteristics, can be integrated for analysis and provide useful results for the policy 
suggestion. This valuable approach can capture the real behavior of park users in the 
community and the classification by rational service area of park may also reflect the actual 
pattern of park utilization from the target group of parks users. The more accessible 
transportation means to park, the more frequent in park visit become walking and cycling 
users. 
Concepts of Park Service Area 
A fundamental concept of analysis method applied in this paper is the valuation of public 
parks that users perceive when they perform their leisure activity. This benefit reflects the real 
value of park service to users that can be utilized to define the park service area. A number of 
studies employed the traditional service area of park that is designed to cover area of 
population and distance [Herzele and Wiedemann, 2003]. The concept of a hierarchic system 
of park standards already provide a framework for the estimation of green spaces’ supply for 
walking or cycling trips that start at the doorstep of one’s home. The type of green spaces 
differs according to the scope of green spaces of the catchments area. However, due to the fact 
that behavior and preference of park users play important role on park utilization, the 
assessment on the effect of should be investigated. This study employ unconventional method 
to examine benefit of public park service to users by using the travel cost method. This 
method is a revealed behavior approach to measuring the economic benefits of outdoor 
recreation [Whitehead et al., 2000].  
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The valuation of park to users can be identified by assuming travel time and cost of a 
recreation trip implicit price of the trip. However, this study identified benefits from 
recreational travel to users by consider only benefit from recreation travel cost and do not take 
the recreation quality and environmental quality into account. The total benefit of recreation 
trip which transfer to users based on travel time and travel cost can be expressed as same as in 
previous section of integrated expense model with the parameters α, β and γ that were given 
to cover up the possible inconsistency values between travel cost and travel time. Finally, the 
monetary term of total benefit (TB) was assumed from the saving on the expenditure both 
time and cost from travel to public parks in general modal usage can be obtained.  
ij
TC
ij
TT
ij BBTB γβα ++=                       (4.21) 
Where: 
TBij = Benefit from different mode comparison (i,j)  (yen) 
BTTij   = Benefit from travel time saving from different mode (i,j) comparison (yen) 
BTCij = Benefit from travel cost saving from different mode (i,j) comparison (yen) 
The functional form used to estimate the boundary of park service can be determined from the 
threshold distance by focusing on indifferent benefit of different mode usage travel to parks. 
This threshold distance is important to be determined to cover up the service area of park for 
walker, cyclist and beyond that would be car. At indifferent benefit point, the total benefit 
should equate to zero. From the agreement of the differentiation in travel speed of each mode, 
car speed (vc) is greater than cycle speed (vb) and walking speed (vw), respectively. 
Subsequently, the following assumption is denoted. 
vc > vb > vw                                           (4.22) 
When the distance is fixed for all modes, the travel time can be replaced by the distance (d) 
and speed (v). The indifferent benefit between three modes can be modeled from the positive 
sign from travel time saving and negative sign from expense on travel cost. The model of 
indifferent benefit between walking and car users is presented as equation (4.23). 
0=⋅+⎟⎟⎠
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⎛ −⋅+ c
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v
d
v
d γλβα                  (4.23) 
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Where vc represents car speed (kph) and vw represents walking speed (kph) of park users. By 
apply this concept of calculation; the different benefit point of each mode comparison can be 
identified. The cyclist speed (kph) is denoted by vb and substitute to determine different 
indifferent benefit point between cyclist and car as well as walking and cyclist, the model of 
both indifferent benefits can be shown as in equation (4.24) and equation (4.25), respectively.  
0=⋅+⎟⎟⎠
⎞
⎜⎜⎝
⎛ −⋅+ c
bc
TC
v
d
v
d γλβα                 (4.24) 
0=⎟⎟⎠
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d
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The travel cost function for car users can be plotted in the relationship with travel speed. It is 
assumed that longer distance should give higher travel cost as well as for the very low and 
very high travel speed also induced on the higher expense of travel cost. Therefore, the graph 
between travel cost and speed must contain the minimum speed. The graphically 
representation of relationship between travel cost and speed can be simplified into parabola 
with a minimum travel cost as shown as example in Figure 4.7. 
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Figure 4.7 The Relationship between Travel Cost and Car Speed 
The figure above is a hypothetical graph between travel cost and car speed which the result of 
this unit cost multiply with distance can represent the travel cost at such distance in monetary 
term (yen). Thus, the formulation of travel cost can be generalized into; 
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)( 2 θϕφ +⋅+⋅= ccc vvdTC                       (4.26) 
Input equation (4.26) into equation (4.23) to for indifferent benefit of car users’ case; 
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d
v
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To reduce the number of parameters, the equation is divided by β so that the other parameters 
in the equation after separation the term of distance is still remain the same terms as follows; 
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Which is equivalent to 
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Equation (4.29) represents for indifferent benefit point for car users and walker case. For the 
indifferent benefit point between cyclist and car as well as walking and cyclist, the threshold 
distances are demonstrated by equation (4.30) and equation (4.31), respectively. 
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The calculation method that mentioned in previous section is new approach that is used to 
redefine the boundary of public park service area. However, the real data is required to prove 
with the numerical example from real data collection from public park utilization. 
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4.4.2 Results of Threshold Distance Model 
The data that was utilized in this analysis was a subset of all survey data and it was screened 
for only valid cases out of all answers from respondents who travel to park as their 
recreational sites. The survey consisted of three sections. The first section was a screening 
survey which included questions about participation in recreational activity at park and 
demographic information. The second section is trip-specific surveys provide an information 
about recreational trips to public parks. And third section is about the attitude on park 
utilization and participation on park management and maintenance. The useful data on second 
part play a vital role in order to determine the service area of park by follow the methodology 
of this study. Several aspects about recreational trip that respondents were asked to answer 
about the cost of trip and time for travel to park are input to calibrate the model as well as the 
other related variable to recreational trip such as distance from respondents’ origin to park, 
modal usage, etc. 
The parameters in equation (4.18) were estimated using data on travel time and travel cost. 
However, value of time (yen/hour), λ  can be calculated directly from the socioeconomic 
variable on income of users by assumed that working hour is 160 hour per month. The value 
of  λ for this study is equal to 918.04 yen per hour and the other parameters were calibrated 
by using linear regression model. The model represents the high coefficient of determination 
of R2 on 0.889. All of explanatory variables are positive statistically significant at 5% level of 
confidence. The value of estimated coefficients of travel cost and travel time value can be 
described as in Table 4.9 and the final generalized of total benefit can be shown in equation 
(4.32) since α mean the other benefits while γ represent the conversion of travel time to travel 
cost parameter: 
TB = (α+BTT+γBTC)                         (4.32) 
 Table 4.9 Estimation Results for Travel Time and Travel Cost Parameters 
Unstandardized Coefficients  
Explanatory Variable Parameter Std. Error 
t-Statisti
c Sig. 
Constant, α 271.644 26.901 10.098 .000
Travel cost /Travel time value, 
γ 1.755 .076 22.944 .000
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Non linear regression model is used to determine the relationship between car speed (kph) and 
unit travel cost (yen/km). The results of car travel speed and travel cost model is presented in 
Table 4.10. Based on this model, it is considered to be acceptable because of the high degree 
of an overall fit shown by R2 of 0.424 with 6 iterations before optimum solution found. 
Table 4.10 Estimation Results for Car Travel Speed and Travel Cost Parameters 
Asymptotic 95% 
Confidence Interval Explanatory Variable Parameter Estimate 
Asymptotic 
Std. Error 
Lower Upper 
Constant, θ 35.921904 6.253904 23.556037 48.287771 
Car Speed (kph), ϕ -0.877537 0.271943 -1.415250 -0.339824 
Car Speed2 (kph) 2, φ  0.007153 0.002554 0.002103 0.012203 
With all parameters estimation, the threshold distance between different modes can be 
identified from the relationship of total benefit (TB) generated from travel cost (BTC) and 
time (BTT). The result on different slope of benefit generated from travel time by comparing 
between inexpensive modes and car was influenced by different speed between walking and 
cycling. It consequences to the different intercept on distance axis from different mode 
comparison. At indifferent benefit point, it means the benefit that users gain from economical 
mode (walk and cycling) has no different benefit from car users. It means that at this point 
users would receive the same utility or satisfaction from travel to park by nonmotorized mode 
as if they use motorized. It can be clearly seen that the benefit that user perceived in different 
mode transportation to park was resulted to different threshold distances at indifferent benefit 
points. The results of calculation are graphically demonstrated in Figure 4.8. 
From the interpretation of indifferent benefit point, the threshold distance can be 
systematically obtained. When there is no different benefit between two different mode users, 
the maximum distance that users can reach the same benefit are consumed from public parks. 
By this useful investigation, the service area of park can be identified from actual pattern of 
park visits. This analysis reflects the attractiveness and accessibility of park by comparing it 
to the traditional method that the service area of park is designed to cover the minimum 
distance by considering the population and area of each region. The traditional methods lead 
to lack of information on the effectiveness of public investment and social concerns.  
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(a) Walking and Car Case 
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(b) Walking and Cyclist Case 
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(c) Cyclist and Car Case 
Figure 4.8 Benefit on Different Modal Usage Compare to Distance 
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Since there is no relationship with the need from target users and in order to reach the goal of 
public service to community, the maximized of social benefits is necessary to be considered. 
Therefore, the derivation of threshold distances can be scientifically utilized as a 
representative of maximum distance or the service distance of parks to users.  
4.4.3 Analysis of Threshold Distance Model 
To apply the definition of threshold distance to redefine new service area of this study, the 
proportion of walking and cycling to park are shown by Figure 4.9. It can be seen that the 
number of park users are willing to consume the public service is greater than the design 
standard in all threshold distances. This was verified from the result that percentage of users 
in service area are 22.84%, 36.68% and 45.33% from walk-car case, walk-cyclist case and 
cyclist-car case, respectively, compared to 22.49% from the standard design. Furthermore, the 
statistically also indicated that all cases of different group of users are independent at 
significance level 0.05. This result can be used to sustain that within park service area, users 
should be promoted to travel to park by walking or cycling instead of driving car. 
To support the findings on the behavior of walker and cyclist on park utilization in Saga city, 
the result of different characteristics that influence the park users’ behavior was analyzed by 
using SPSS software (Iamtrakul et al., 2004). Table 4.11 shows the summary of different 
variable of park users’ characteristic and this kind of recreational behavior. The empirical 
results of park visitor’s characteristics and behavior on park visitation were summarized based 
on modal usage since park is a kind of public facility that all group of users should be able to 
consume service without expense. 
The assessment on the characteristics and behavior of park users is subdivided into walker, 
cyclist and car users. This result was performed to confirm the essential of this methodology 
on classification of park service area since it was clearly denoted that most of users with in 
service area are non-motorized users. It can be seen that not only the location of public parks 
within and outside residential district are perceived in different way but the respondents’ 
personal characteristics also result to the different patterns of park utilization. 
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Figure 4.9 Comparison of Service Area Classified by Different Threshold Distances 
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Table 4.11 Summary of Characteristics of Park Visitors and Park Visits 
Variable Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.
Demographic 
     Age (year) 33.74 14.96 41.39 15.60 30.00 15.89 32.71 12.89
     Household size 2.89 1.54 2.66 1.40 2.80 1.56 3.04 1.58
     Income (yen) 146,885.81 146,394.13 162,295.08 148,788.37 102,325.58 144,894.89 167,253.52 141,301.67
Activity Characteristic
    Activity time (min) 102.88 81.52 89.67 64.81 103.33 93.57 108.27 80.02
    Activity expense (yen) 287.72 620.07 125.25 262.68 183.60 331.66 420.56 808.62
    No. accompany person 3.29 3.82 2.72 1.88 3.58 4.03 3.37 4.27
    No. visit in year 23.86 20.02 33.25 19.91 24.40 18.39 19.51 19.72
Trip Characteristic
   Travel time (min) 21.41 18.52 11.18 9.00 16.62 13.76 28.71 20.96
   Travel distance (km.) 7.59 12.14 1.12 1.43 3.24 3.19 13.00 15.32
   Travel cost (yen) 109.07 220.78 0.00 0.00 0.00 0.00 221.97 272.62
Variables Park Visitors(n=289)
Modal Usage
Walk (n=61) Cyclist (n=86) Car (n=142)
 
4.4.4 Summary of Threshold Distance Model 
This study concentrates on majority group of non-motorized park users because the 
verification result concluded that most of frequent park users would walk and ride to park. 
However, park users who stay outside park service area also should be taken into account. We 
also attempt to explain the characteristics of parks users and their behavior on park visitation 
by perform statistically analysis. The investigation on different factors effect on different 
behavior on park visit was extracted from Table 4.11 The three categories of mode usage that 
is concluded in main category of variables effect on different group of park users are 
explained as follows: 
 Park users’ characteristics and socioeconomic 
From the result of sample analysis, the several characteristics and socioeconomic of park 
users were considered in this study such are age, gender, income, occupation, etc. It is 
surprisingly that among the similar trend of popular group of park users on middle age in 
other modes, we found out high proportion of elder (> 60 years) users by walk to park. This 
might be from the fact that the high percentage of walker are housewife that most of them 
have no income and have more free time to enjoy social activity park. As expected, most of 
walker and cyclist are the lower income group compare to expensive mode.  
 Characteristics of Activity  
The average number of activity time and expense clearly designated that most of park users 
who travel to park by economic mode would spend less time and money while enjoy different 
activity at park. Car users spend money about 3 times and 2 times higher than walker and 
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cyclist for activity expenditure, respectively. On the other hand, the mean value on number on 
frequency of park visit per year of non-motorized and car mode is reversely from the previous 
variable effect. The more accessibility mode would result to the high number of visit. It is 
clearly seen that walkers would visit park almost twice more frequently than car users. This 
result may due to reason that walking and cycling are not only economical  and physical 
active mode but also it may give direct benefit on physical health of users and they can enjoy 
their leisure time with amenity of environment and surrounding while travel to park. 
 Characteristic of Recreational Trip 
Three significant variables on characteristics of recreational trip that are considered in this 
study consist of travel time, travel distance and travel cost. When users have no expense to 
travel to park, they would travel in shorter distance with shorter time of travel compared to car 
users. The travel time of car mode compare to walk and cyclist are 2.57 times and 1.7 times, 
respectively. In addition, the same tendency for travel distance that average car distance to 
park were about 12 times higher than walking distance and about 4 times greater than cycle 
distance. 
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CHAPTER 5 
PARK USERS’ PREFERENCE 
 
One of the objective to achieve the goal of public facility service is to maintain the quality of 
service in the satisfy condition and levels of visitor satisfaction plays an important role in the 
belief that this will create loyal visitors who are pleased they selected a destination, who will 
return to it, and who will recommend it to others. In recent years, substantial effort has been 
invested in research relating to service quality and satisfaction in the recreation and tourism 
fields [Tian-Cole and Cromption, 2003]. This study purposes a method to quantify the users’ 
opinion into explanatory value with the preference approach to fulfill the understanding from 
users’ point of view and provide constructive information to guide for appropriate policy 
related to users’ perception on quality of park service. 
 
5.1  GENERAL PARK USERS’ PREFERENCE 
This study attempts to identify the preference of park users from the direct relationship 
between service quality and satisfaction and the indirect way that concern with the 
participation on willingness to pay to maintain the quality of service. In addition, the main 
objective of this chapter is to construct a model which; 
(i) reflects empirical findings reported on the relationship between visitor satisfaction 
and service quality;  
(ii) explains how both concepts influence future destination choices; and  
(iii) summarizes and suggests strategies or policy development related to useful finding. 
5.1.1 The Determinants of Park Users’ Preference 
The preference of park users is the term to illustrate the point that explains how they satisfy 
the service that satisfaction implies a filling or fulfillment. This notion of fulfillment has been 
conceptualized and defined in a variety of ways by establish the preference approach to 
capture the satisfaction based on two determinants; satisfaction index (SI) and willingness to 
pay (WTP).  
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Satisfaction Index (SI) 
The first determinant is a perception-based definition in which satisfaction is seen to be 
closely related to motivation, so satisfaction results from corresponding user’s perceived or 
experience. Need satisfaction has been conceptualized as the fulfillment of drives, motives, or 
needs. It refers to a form of assessment or evaluation of the extent to which an individual’s 
perceived reality meets with his or her current expectations. This approach appears to develop 
the satisfaction as a function of the degree of congruency between aspirations and the 
perceived reality of experiences that a high quality outdoor recreation experience to obtain 
park service is one which meets or exceeds the visitor’s expectations. This alternative has 
emerged as the dominant conceptualization of satisfaction in the tourism and recreation fields. 
In conceptualization of satisfaction, the satisfaction of park users from their recreation can be 
concluded that it is a type of human experience based on intrinsically rewarding voluntary 
engagements during non obligated time, and their recreation experiences then are the 
realization of intrinsic outcomes from engaging in recreation activities’. Thus, visitor 
satisfaction is determined by the extent to which desired outcomes or benefits are realized. 
Following this conceptualization, defined satisfaction as visitors’ quality of experience, which 
is the psychological outcome resulting from their participation in enjoy activities at park sites.  
Service quality in a tourism context has been viewed mostly as the quality of opportunities 
available at a destination, and it is considered likely to be related to a tourist’s quality of 
experience [Crompton and Love, 1995]. Quality of opportunities is the features or attributes 
of a service provided by management. These opportunities provided by destinations and their 
quality will influence how much benefit and satisfaction visitors receive. However, the 
tangible term of preference can be measured by develop a questionnaire which was intended 
to investigate visitors’ levels of satisfaction at public parks. Consequently, the items on the 
scale developed to measure satisfaction were in fact measuring quality of opportunity. Results 
of the questionnaire were used to provide guidance for improving their service. Obviously, 
this study measured quality of the park management’s performance, and provided a useful 
diagnosis of weaknesses in their service.  
Willingness to Pay (WTP) 
Since service quality is visitors’ perceptions of performance that users can have a general 
attitude toward the quality of a destination. However, the preference corresponding through 
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their satisfaction can be derived based on their attitude toward the destination’s quality. This 
study attempts to quantify park users’ perceptions of its quality from their contribution to their 
overall satisfaction level in the basis of willingness to pay to maintain the quality of park 
service. This is due to the assumption that users’ attitude is defined as ‘a psychological 
tendency that is expressed by evaluating a particular entity with some degree of favor or 
disfavor from their perceived during enjoyment of park service. In other words, it assumes 
that people are rational that they would contribute their money to maintain the quality of 
service corresponding to their appreciation to the service. This close relationship has resulted 
in behavioral intentions often being used as a surrogate for final destination choice. Many 
studies have investigated the relationship between overall satisfaction and behavioral 
intentions.  
However, this study proposes an approach to examine the relationship of satisfaction to 
behavioral intentions and explain by willingness to pay model. The study found a significant 
relationship between overall satisfaction and behavioral intentions. The overall findings offer 
strong empirical support for the intuitive notion that improving service quality can increase 
favorable behavioral intentions and decrease unfavorable intentions of park users. The attitude 
not only has behavioral consequences such as revisiting the place in the future, it also 
contributes to the individual’s characteristic of visiting. This information shows that 
satisfaction with the service contributes to the attitude toward the service, which in turn 
influences the users’ satisfaction level and impacts on satisfaction is concerned with overall 
evaluation of the visitation experience at the destination. The concepts of quality and 
performance and quality of experience are conceptualized as direct antecedents of the 
attitudes of overall service quality and satisfaction. The overall constructs reflect visitors’ 
cumulative perceptions of experiences with the destination. By integrating users’ satisfaction 
and their contribution into the preference analysis, the results would lead to the understanding 
of recreational behavior of park users as well as the underlying factors that would become a 
useful technique in a more proactive manner to hold the promise of effective planning, design 
and conservation of urban green spaces in the community. Moreover, projecting the multiple 
benefits of public parks to monetary values provides a universal language and a tangible basis 
to justify the expenditures, and permits fair competition with other demands for policy and 
financial support.  
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5.2  SATISFACTION AND ATTITUDE OF PARK SERVICE  
The public preferences regarding environmental amenities is usually assumed to be the same 
for all individuals by consider the differences due to socio-economic variables among 
individuals in different age, income, education, and gender categories. The data required for 
this task are usually gathered directly by asking survey respondents to answer a set of 
categorical socio economic questions. This procedure enables analysts to estimate preferences 
for policy alternatives that are consistent with the demographic composition of residents 
within a state or region, and to transfer valuation estimates to other regions with similar 
demographic characteristics. However, public preferences may also vary among individuals 
according to attitudes that transcend socioeconomic categories. In such cases, accurate 
estimation of preferences may necessitate a conceptual framework that allows for different 
attitudes among individuals concerning the different recreational behavior that effect to users’ 
opinion.  
Attitudes regarding recreational activity may influence individual or group preferences 
regarding different criteria to evaluate the quality of service. Incorporating different attitudes 
into a one index for aggregation of differences in preferences among individuals for each 
category of analysis is more appropriate than assuming that the satisfaction value is constant 
for all members of society. However, it is difficult to collect data describing attitudes using 
standard survey methods. Focus groups can reveal differences in preferences among different 
groups and individuals prior to collecting survey data, but this information cannot always be 
used to develop appropriate survey questions. It is needed a way to quantify differences in 
preferences without asking survey respondents to describe their attitudes directly. This paper 
presents a method for describing park users’ preferences into different criteria of factor 
analysis and can be used to examine the components of preferences influence to the category 
of index analysis. Satisfaction Index are computed from different criteria for evaluate park 
service describing individuals’ relative importance ratings of criteria. The scores are used to 
create interaction terms in a satisfaction model.  
5.2.1 Concepts and Basis Definition of Satisfaction Index (SI) Model 
A concept of satisfaction measurement allows for a variety of attitudes regarding park service 
to be determined. It reflects their perception of the benefits derived from their recreation and 
amenity from park visitation relative to their expenditure and time spend for both travel and 
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activity in site. The preference on park visit can be described their attitudes regarding park 
service since it was assume that their attitude can be measured by different criteria to evaluate 
park service. On the other hand, by using rational decision, users who spend longer time to 
travel and higher expenditure should tend to spend more time and cost in their activity inside 
parks. As well as, they should be willing to pay more fees for maintenance quality of park 
service. Nevertheless, it is not always the case that some users do not always have their 
rational choice. This study employed this rational relationship to purpose the unconventional 
method to identify the relationship between behaviors of park utilization by propose a way to 
capture the real preference value of park users.  
Let the satisfaction of park service was measure by five different criteria that the preference 
was quantified from the level of satisfaction that was applied to rate the quality of park 
service on five different criteria in term of:  
 Landscape of park 
 Facility inside park 
 Layout of park 
 Park Management  
 Accessibility of park 
Together with the quality score of score five levels of 
 5=excellent  
 4=good 
 3=fair 
 2= very poor   
 1=should be improved,  
Furthermore, it was assumed that the higher satisfaction means the higher value that would be 
reflect to the higher participation value. On the other hand, the level of satisfaction on park 
service can be derived from different perceptual qualities of the sites. Consequently, to obtain 
the perception index, the average score of satisfaction need to be determine as a representative 
of the integration of the normalized value as shown by the following [Teknomo, 2005]: 
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where 
ri = Level of satisfaction i 
Ri= Max level of satisfaction i  
n = No. of satisfaction criteria  
However, there should be some interaction between the satisfaction of service and the 
participation value on public works for maintenance and management program. Therefore, 
this study attempted to quantify this index as it would be useful to be used to determine the 
overall preference effect resulted to the behavior of park users. Thus, the satisfaction index of 
park users can be assessed and evaluated in the next section. 
5.2.2 Results of Satisfaction Index (SI) Model 
The present study estimates public preferences for the satisfaction on different criteria to 
evaluation public park service as shown in the following table. 
Table 5.1 Classification of SI in Different Category of Users’ Behavior 
CATEGORY SI LANDSCAPE FACILITY LAYOUT MANAGEMENT ACCESSIBILITY
Type of visits
     Daily visit (No. of visit ≤30) 0.72 4.26 3.68 3.71 3.83 4.01
     Recreation visit (No. of visit >30) 0.68 4.08 3.54 3.68 3.63 3.66
Type of activities
Single activity
    Passive Activity 0.72 4.20 3.69 3.74 3.74 3.97
    Active Individual Activity 0.64 3.95 3.35 3.55 3.25 3.65
   Active Group Activity 0.70 4.11 3.62 3.75 3.79 3.64
Multiple activity
   Passive Activity + Active Individual Activity 0.75 4.20 4.20 3.60 4.20 3.80
   Passive  Activity+ Active Group Activity 0.69 4.09 3.50 3.62 3.71 3.94
   Active Individual Activity + Active Group Activity 0.57 3.88 3.13 3.19 3.13 3.00
   All Activity 0.77 4.53 3.73 3.93 3.87 4.27
Travel time
     Short (≤10 min) 0.70 4.11 3.47 3.66 3.67 3.99
     Medium (Between 10 min. and 20 min. ) 0.71 4.24 3.65 3.81 3.78 3.79
     Long  (≥20min.) 0.68 4.08 3.64 3.61 3.64 3.58
Travel distance
     Short (≤2 km.) 0.72 4.14 3.61 3.76 3.73 4.11
     Medium (Between 2 km. and 6 km. ) 0.67 4.14 3.49 3.61 3.59 3.66
     Long  (≥6 km.) 0.70 4.16 3.67 3.71 3.77 3.60
Total 0.69 4.15 3.59 3.69 3.70 3.78  
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The description of pattern on park utilization that are influenced by the accessibility and 
attractiveness of site was shown in Table 5.1. The SI was analyzed based on characteristics of 
activity and location of park. For attractiveness of park that resulted to the activity 
characteristic of users, three attributes that were considered in this study are activity time, 
type of visits and type of activity. The duration to perform activity designated that park users 
who spend longer time would have lower SI. In addition, users who visit park very often 
(SI=0.72) would appreciate the service than occasionally cases (SI=0.68). For the case of 
activity type, this study classified all activities into three main different activities that are 
passive activity, active individual activity and active group activity (Gobster, 2002). Passive 
activity relates to activity that are performed for providing relaxation and recreation or 
enhancing socializing to performer such as meeting friends, looking after children or view, 
reading , photography, conversation with stranger, resting, etc. The active individual activity 
and active group activity are the activities that involve in a range of sporting activity include 
both indoor and out door activity that perform individually and in groups. 
The types of activity also affect on SI value since the different preference of users influence 
on the selection of single or multiple activities. It can be seen that for the activity that suppose 
to consume recreational time longer would induce to the more appreciation to park service 
more than shorter one. This was verified by the SI value of passive activity (SI=0.72) and 
active group activity (SI=0.70) that has SI value greater than active individual activity 
(SI=0.64). On the other hand, for accessibility of park, this study concentrated on only travel 
characteristics to visit park that are travel time and travel distance. This information can be 
incorporated into a preference model to account for preference value resulting from different 
attitudes regarding recreational behavior and users’ categories. 
5.2.3 Analysis of Satisfaction Index (SI) Model 
Not only several criteria effect to the index value of satisfaction, but the different category of 
analysis also resulted to different value. The five evaluation criteria and five different score 
with different combinations of specific behavior attributes were used to describe the 
recreational experience which varied in users’ preference. However, different criteria factors 
represent different attitudes among survey respondents regarding perception on quality of 
park service. They can be used to describe differences in preferences of park by computing 
factor scores for each group of respondents, and using these scores as explanatory variables in 
a preference model. The scores measure the degree to which an individual’s attitudes 
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regarding the quality of service deviate, either higher or lower, from the sample mean score 
for each factor.  
The uniqueness of this approach is to interrelate between the availability of public parks and 
social preferences in term of satisfaction. Based on the findings, the result of analysis 
indicated that the not only characteristics of recreation activity of park utilization play an 
important role to discriminate the SI, but the recreational travel characteristics is also 
important to consider for the evaluation of park service. Since the diversity group of users 
with dissimilar preference park usage on a variety of transportation means compensate their 
recreation time with a different expense regarding to the accessibility of park locations. The 
result of the study pointed out the usefulness to differentiate satisfaction on park service. 
Additionally, the index score between both assignments of users’ attitude on recreational 
activity and travel to park plays a significant role in generating valuable information for local 
government policymakers to place suitable management plans in maintaining quality of public 
park service in association with the preference of the park users. Since the index score can 
provide valuable information on the ranking based on the different satisfaction index score of 
evaluation as shown in the following: 
Table 5.2 Classification of SI in Different Category of Users’ Behavior 
CATEGORY SI Ranking Frequency Survey (%)
Type of visits
     Daily visit (No. of visit ≤30) 0.72 1 59 29.80
     Recreation visit (No. of visit >30) 0.68 2 139 70.20
Type of activities
Single activity
    Passive Activity 0.72 3 63 34.43
    Active Individual Activity 0.64 6 10 5.46
   Active Group Activity 0.70 4 58 31.69
Multiple activity
   Passive Activity + Active Individual Activity 0.75 2 4 2.19
   Passive  Activity+ Active Group Activity 0.69 5 22 12.02
   Active Individual Activity + Active Group Activity 0.57 7 13 7.10
   All Activity 0.77 1 13 7.10
Travel time
     Short (≤10 min) 0.70 2 62 31.31
     Medium (Between 10 min. and 20 min. ) 0.71 1 69 34.85
     Long  (≥20min.) 0.68 3 67 33.84
Travel distance
     Short (≤2 km.) 0.72 1 62 31.31
     Medium (Between 2 km. and 6 km. ) 0.67 3 69 34.85
     Long  (≥6 km.) 0.70 2 67 33.84
Total 198 100.000.69  
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The attractiveness and accessibility of location also reflect different pattern of park utilization. 
This result provides an insightful result for recreation activity responses from users’ point of 
view. For the accessibility of park, the transportation means and relevant factor reflect the 
accessible to visit park. Regarding to all modes that users take to park (walking 21.1%; 
cycling 29.8%; car 49.1%), the accessibility of park could be assessed by consider travel time 
and distance. It is clearly seen that park users prefer to visit in the moderate distance since 
travel in longer than 20 minutes or less than 10 minutes would result to the lower SI that are 
0.68 and 0.70. However, these value is not much different, therefore, it might be concluded 
that the travel time is not much influence to their satisfaction of park service.  
For the case of travel distance, the result of analysis showed the different trend of the travel 
time since the longer travel distance would not prefer to users. The result indicated that users 
who travel in distance longer than about 6 km., they would have SI about 0.70 that is lower 
than the short distance. Although the effect on travel characteristics play not much influence 
role on the satisfaction of park users since the different between group of analysis is very 
small, the consideration to provide the access to park users in the good condition is no longer 
ignore. In addition the types of visit as daily users has more priority to consider for park 
service improvement, therefore, the improvement of access correspond to daily visit for users 
who walk or cycle to park is necessary to be more consider as this group is the first rank. 
Furthermore, the more attention should be focusing on the facility provided for different 
activity at park since the type of visits and different activity has much different to park users’ 
preference in term of their satisfaction score. 
Based on this rational approach, the quantified preference on willingness to pay from different 
users’ socioeconomic and the activity characteristics can be performed by integrate this index. 
Consequently, it may enable us to put forward a number of basic principles and to highlight 
the dominant functions of public parks from a users’ point of view such that it would become 
a useful valuation technique for public parks planning. 
 
5.3  WILLINGNESS TO PAY 
In recent years, public parks have played a significant role to balance the urbanization of 
many cities together with the conservation of green area in the community while provide a 
variety recreation opportunities as well as various benefits in terms of aesthetic, ecological 
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and economic benefits. Public parks also have functions that directly related to a physical and 
psychological effect on users’ health to the community, especially in the vicinity area. As 
public parks connected to daily lives for individuals and communities, the systematic park 
planning should harmonize with the community needs for enjoyment of residents, workers 
and visitors. To develop and construct as well as maintenance of public parks, however, need 
large amount of local governmental budget. Due to the urbanization of many cities that 
induced an increasing in demand for green areas and amenity spaces in many city centers, the 
strategic plan on government budget for park management program is necessary to be well 
adequately designed and effectively allocated for sustainable development. Valuation of 
recreation benefit has become essential tool to assess the contribution of recreation 
opportunities and benefit provided by public parks to users. To highlight the role of citizen’s 
concerns and aspiration in park planning process, this study make use of the public 
participation approach to appraise the valuation of recreation and amenities benefits to park 
users while reflect the actual behavior of park users and their pattern of usage. Different 
approaches have been employed by many researchers to assess recreational and aesthetic 
values of green spaces (e.g. Whitehead, in press; Hornsten, and Fredman, 2000 ), the existing 
measurements have inability to detect inconsistency data and do not incorporate reliability 
measure on the analysis. To cope with this problem, this study attempted to establish 
unconventional approach by propose the useful method to recognize inconsistent data and 
integrate reliability of the data into the analysis.  
Utilizing a simple method that we call string method, binary numbers is assigned on the 
assessment of park benefit estimation through the contribution for quality of park service 
improvement, consequently the consistency of the willingness to pay data could be checked 
and directly produced the useful finding results. To support the practical application of this 
methodology, an indirect benefit of park was translated into monetary terms by employing 
contingent valuation method (CVM). This assessment measures the value of recreational 
opportunities and amenities of park by asking users’ willingness to pay in the maintenance of 
park service. Based on this approach, the semi ordinal data was collected on three different 
public parks in Saga City, Japan in order to capture the real preference of park users in the 
community and input in the analysis process. In addition, intangible recreational benefit of 
public parks could be determined by interrelating users’ preference of various users’ 
socioeconomic groups and their different recreational activity characteristics.  
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By integrate public views into the analysis, the results would lead to the understanding of  
recreational behavior of park users as well as the underlying factors that would became a 
useful technique in a more proactive manner to hold the promise of effective planning, design 
and conservation of urban green spaces in the community. Moreover, projecting the multiple 
benefits of public parks in monetary values provides a universal language and a tangible basis 
to justify the expenditures, and permits fair competition with other demands for policy and 
financial support [Lockwood and Tracy, 1995]. Therefore, the primary aim of this study is to 
value the benefits of recreational opportunities and amenities provided by public parks by 
proposing a new approach to quantify the reliable willingness to pay of maintenance and 
management program of park service.  
The structure of this paper is organized as follows. First of all, the concept of proposed 
method of this study is presented and the relevant literature is reviewed in the next section. 
Follow by the numerical example of case study of public parks in Saga city by apply the 
methodology to investigate the consistency of samples from three different public parks 
survey data. Consequently, the result of analysis was presented in order to verify the 
reliability of willingness to pay data and recreational benefit calculation based on behavior 
and preference of park users in this section. Before concluding remarks, the discussion of 
WTP analysis results on users’ socio-demographical characteristics and recreation patterns 
were given detail in this section. Finally, the conclusion of this study is summarized and 
discussed for future research. 
5.3.1 Concepts and Basis Definition of Willingness to Pay (WTP) Model  
Public parks provide a variety of benefits and recreation opportunity to the community that 
cannot directly express based on monetary market values and consequently they are often 
disregarded or given inappropriate weightings within a traditional cost-benefit decision 
making process. However, due to significant benefits of green spaces supply to society, the 
monetary values play an important role to reflect the benefit of public parks in the decision 
making process that would be made concerning their optimal level of provision to society 
[White and Lovett, 1999]. Various approaches have been employed to identify these 
non-market values; however, the measurement in terms of willingness to pay through the 
application of the contingent valuation methods towards maintenance quality of park service 
was employed in assessing the value of conservation to the public in this study. By utilizing 
contingent valuation method (CVM) as a means of quantifying public preferences and 
 101
willingness to pay, a questionnaire approach was used to estimate the economic value of 
non-market goods such public park services [Scarpa et. al, 2000].  
By setting up a question in the underlying assumption is that people are able to translate a 
wide range of park benefits into a single monetary amount representing the total value 
[Tyrväinen and Väänänen, 1998]. Contingent valuation may be based upon data collected, 
however, to convey accurate information of the respondents over the interview survey may be 
difficult. To overcome these difficulties, this study attempted to establish a set of questions to 
check the reliable of respondents’ answers and make consistent with the methodology of the 
proposed framework of this study in both format and content of questionnaires. The CVM 
provides a way of assessing amenity benefit as one of the widely accepted and 
well-established method that relies on a direct questionnaire approach by asking a sample of 
individuals to state their hypothetical maximum willingness to pay (WTP) for maintain the 
quality of park service [Damigos and Kaliampakos, 2003]. This study attempt to attain the 
reliable method to support the contingent valuation, consequently, the survey data could be 
purified by utilizing string method to verify the consistency of collected data [Ross, 2003]. 
String method 
Now we summarized our proposed method that we called string method. By using binary 
number (0 and 1) for coding willingness to pay data, w, the value of each digit in the string si 
=1 for only the case of the respondent r is willing to pay an amount of w. For the case of not 
willing to pay, the string will be represented by 0, therefore, the sequence of binary string 
could be represented by S = [si] that can be given the example as follows: 
Table 5.3 Example of Willingness to Pay of Respondent Represented by String Method 
i 1 2 3 4 Max. Willingness to pay 
w 0 500 1000 1500 w =1000
si 1 1 1 0 (k = 3)
The maximum willingness to pay of respondent in Table 5.3 is located corresponding to 
position of maximum index k. The discrete willingness to pay, w of respondent would be 
stated to be consistence if and only if the sequence of si for the less amount of w must be 
defined by 1 (si = 1 for i ≤ k).  For any w, the total number of string combination to represent 
any amount of designed w depends on the string length of n that would generate possible 
combination of 2n. However, there would be only n possible combination are consistent with 
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maximum amount of w. Consequently, the sequence of all zeros is designated to be invalid 
data and cannot be used for further investigations. This study assumed that the source of 
inconsistency is ambiguous order of the answer in questionnaire design that respondent might 
give incorrect answer in the lower level of w. This imprecise data can be checked and 
corrected to improve the reliability of data corresponding to the definition of consistence data 
as previously stated. This method can provide the approach to make a comparison result 
between the consistent and inconsistent by calculate the probability function of maximum 
amount w for both cases.  
Let fk and f′k represent the frequency of total number of consistent and inconsistent w of 
respondents. The summation of both terms is denoted by Πk = fk+ f′k, then to calculate the 
probability function of w, the consistency index, 
k
k
k
f
∏=α  is defined to substitute into 
distribution function, F. Therefore, to improve the reliability of data, the consistency index is 
applied to reduce the effect of frequency that generated from inconsistency data as shown in 
the following equation: 
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Since the measure cumulative probability and the string method survey is based on the 
samples that represent the entire population that can be related to the willingness to pay data. 
Therefore, this study attempted to relate the willingness to pay model with this reliable 
method, the reverse cumulative distribution (RCDF) is utilized to convert derived function to 
be the general logistic curve of non linear willingness to pay model as described by equation 
(5.4). 
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Based on this assumption, the theoretical distribution of the RCDF can be calibrated to obtain 
suitable parameters by using the method as proposed in the next section.  
Estimating Willingness to Pay 
The contingent valuation interview questionnaire provides a variety of variables that are 
useful to estimate benefit from statements about the willingness to pay. The explorations of 
park users are willing to pay for maintain the quality of park service was done by using 
logistic regression models. Consequently, the behaviors of park users can be described by the 
significant factors affecting willingness to pay and find mean values for willingness to pay. 
The willingness to pay was  represent in term of a dichotomous dependent variable with 
alternative states yes/no as well as the respondent need to state their maximum value of 
willingness to pay for validate the consistency of answers. This model was also developed by 
using a consistence data for calibration, and the goodness-of-fit of the models was estimated 
using the concept of least square method. The logistic model relating the proportion, Pi, of 
dependent variable to an independent variable x in term of willingness to pay function with 
the minimum least square error (LSE) is specified as follows:  
( ) ( )( ) ⎟⎠⎞⎜⎝⎛ +=== +− ji XWji eXYEP ββ01 11                      (5.5) 
Where Pi is the probability that Y =1, Xj is a set of independent variables explained as in 
equation (4) and W(Xj) is the function of willingness to pay with the βi coefficients that was 
estimated corresponding to logistic distribution. Equation (5.5) can be represented as a linear 
regression by taking the natural logarithm, we obtain 
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Where Li is called logit or the log of the odd ratios and it is linearly related to both 
independent variables and parameters. However, the probability function is also represented 
the willingness to pay function of variable X. It can be seen that W(Xj) correspond to other 
variables that effect to maximum willingness to pay that can be simply shown as follows: 
( ) ( ) nnnj xxxxxxxxfXW ββββ ...,...,, 332211321 +++==              (5.7) 
where β1…βn and x1…xn are the coefficients and means, respectively, of the remaining 
independent variable in the model. In this study, a concept of the WTP estimation was 
assumed to be concerned with users’ perception on recreational benefit through their visitation. 
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Based on this assumption, the willingness to pay would be assigned directly to relate with 
recreational benefit that could be determined from both actual expenditure incurred in getting 
to consume service and their preference. For actual expenditure, it was rational to integrate 
the total expense incurred in getting to the site for both travel time and travel cost and the 
activity time and spending burden on activity at site that would be as a surrogate for the 
“price” paid by that visitor for that site’s use [Douglas and Taylor, 1999]. And the preference 
was quantified from the level of satisfaction that was applied to rate the quality of park 
service on five different criteria in term of landscape of park, facilities inside park, layout of 
park, park management and accessibility of park. Together with the quality score of score five 
levels of 5=excellent, 4=good, 3=fair, 2= very poor and 1=should be improved, thus, single 
index was calculated to be the representative of overall satisfaction.  
These statements would allow for the estimation of preference ratio factor, δ that would 
represent the proportional of the actual spending conversion and the WTP data. The derivation 
of preference ration factor was estimated based on the rational that the actual spending that 
incurred on recreation enjoyment could be converted to be preference value by divided by 
level of satisfaction since it was implied that the preference value would be greater if the 
satisfaction of service is higher. As a result the derivation from conversion could be compared 
with the real preference on WTP and the relationship between both terms can be illustrated by 
equation (5.8). 
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Where:  
BTTi  = Recreational Benefit generated from travel time of park user ith (yen),  
         which is equivalent to λTT i 
TTi = Travel time to destination of park user ith (hour), 
  λ   = Value of time (yen/hour), 
BTCi  = Recreational Benefit generated from travel cost to park of park user ith (yen), 
BATi  = Benefit from perform activity inside park of park user ith (yen),  
        which is equivalent to λAT i 
ATi = Activity time to perform activity inside park of park user ith (hour), 
BACi  = Recreational Benefit generated from activity cost of park user ith (yen), 
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WTP i  = Willingness to pay for park maintenance and management of park user ith (yen), 
δ = Preference ratio factor, 
SI i  = Satisfaction index on quality of park service of park user ith,  
which is equivalent to 
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rj = Level of satisfaction of criteria for evaluation jth, 
Rj = Max level of satisfaction of criteria for evaluation jth , 
k  = No. of satisfaction criteria for evaluation, 
This study employed this rational relationship to purpose the unconventional method to 
identify the relationship between behavior of park utilization by using monetary term based 
on the travel cost, travel time, activity time and activity cost and users’ preference on their 
WTP. To capture the real preference value of park users, the benefit value that was already 
given explanation above should be converted to the terminology of participation value based 
on the relationship of willingness to pay and preference while consume park service that 
would be then given an explanation. Since the willingness to pay scenarios will mostly be 
based on individual respondents which emphasize their preference about public park 
utilization. The questionnaire survey plays an important role to get useful information as an 
input to the process of economic value identification. As a basis to support this reliable 
measurement, this study carried out by means of a questionnaire interview survey in the 
selected study area to retrieve the preference and attitude of park users on the consumption of 
park service that WTP could be simultaneously derived for further analysis. 
5.3.2 RESULTS OF WILLINGNESS TO PAY MODEL 
To achieve the aim of this study, the string method for the valuation of public park service 
was applied towards the WTP method through the interview survey for the contingent 
valuation questionnaire.  Along with the willingness to pay for participate in maintenance 
and management program to improve quality of park service, the categorization of useful data 
on WTP was summarized based on park users’ characteristics, recreation activity 
characteristics and recreational travel characteristics, respectively as shown in Table 5.4.  It 
can be seen that not only different recreation activity and travel characteristics, but different 
preference to participate on public works also result to a diversity value of willingness to pay. 
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However, considerably less research has been carried out into verify the consistency of survey 
data, specifically in regard to WTP of recreational place as a case study of public parks. 
Therefore, this study aims to verify the consistency of WTP data, consequently the qualified 
data would be useful for the investigation of the relationship between users’ behavior and 
preference to public parks in the community. 
Table 5.4 Willingness to Pay (WTP) Data Classified by Group of Data 
 
The Consistency WTP Data 
Prior to perform the analysis of validity and consistency of WTP data, the combinations of 
string code need to be assigned on each WTP of respondents’ answers. The question on WTP 
was asking park users to select choice of WTP amount for 0, 500, 1000, and 1500 by 
switching the series of question to check the consistency and asking them to state the 
maximum amount of WTP. Based on this designed question (n=4), among 32 string sequence 
of possible combination of  discrete WTP, it was found that 68.5% of WTP data was labeled 
to be valid cases since the other 31.5% was classified to be invalid with all zeros string (0000) 
that would not be used for further investigations. And after checking consistency of consistent 
string set that consist of {1000, 1100, 1110, 1111}, the result of analysis indicated that 
approximately 90% of all valid data was consistency. By applying the methodology of this 
study, inconsistency data could be corrected to provide the complementary useful data for 
Willingness to Pay (WTP) 
Category Avg 
WTP 
Std. 
Dev. Min. Max. 
Frequency Survey (%) 
Activity Characteristics: 
Activity time       
   Short (≤ 60 min) 513.16 289.61 100 1000 38 19.19 
   Medium (Between 60 min and 100 min ) 550.70 423.13 50 2000 71 35.86 
   Long  (≥ 100min) 585.73 465.58 10 2000 89 44.95 
Type of visits       
   Daily visit (No. of visit ≤30) 629.66 373.72 50 1500 59 29.80 
   Recreation visit (No. of visit >30) 529.35 436.90 10 2000 139 70.20 
Travel Characteristics:       
Travel time       
  Short (≤10 min) 590.32 409.60 100 2000 62 31.31 
  Medium (Between 10 min. and 20 min.) 552.90 419.02 50 1500 69 34.85 
  Long (≥20min.) 537.01 436.76 10 2000 67 33.84 
Travel distance       
  Short (≤2 km.) 590.32 428.38 100 2000 62 31.31 
  Medium (Between 2 km. and 6 km.) 562.32 387.24 50 1500 69 34.85 
  Long  (≥6 km.) 527.31 449.57 10 2000 67 33.84 
Average 559.24 420.66 10 2000 198 100.00 
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further analysis. As a result, the string probability mass function could be defined and the 
parameters in the model were calibrated as shown in Figure 5.1. 
 
 
 
 
 
 
 
 
Figure 5.1  Probability Mass Function of WTP for Corrected case and Uncorrected case 
The relationship between maximum willingness to pay with probability function for the 
corrected case and uncorrected case can be also compared as shown by the following 
equation. 
( ))(0028.01 67.177 iXWi ecorrectedP +=    , R square = 0.9601               (5.9) 
( ))(0031.01 129.169 iXWi eduncorrecteP +=   , R square = 0.9432               (5.10) 
From this result, it can be seen that the probability of WTP model for corrected and 
uncorrected case were in the same functional form but different in the value of parameters. On 
the other hand, the WTP model in terms of variable Xi was also derived from the calibration of 
related variables that influence the park users’ behavior and preference on the participation in 
public program.  
Willingness to Pay Determination 
In order to understand the determinants of respondents’ WTP responses, this study attempt to 
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perform a series of multivariate analyses with the survey data that the model could be used to 
describe the actual behavior and preference of visitors as they purchase public goods and 
services for making trips to an outdoor recreation site such a case of public parks. Along with 
this calculation, value of time (yen/hour), λ was assumed to be directly determined from the 
daily wage rate. This socioeconomic value was obtained from users’ income divided by total 
working hour per month that was assumed to be 160 hour per month. Consequently, the value 
of time, λ for this study is approximately 918 yen per hour.  By entering all collected data, 
the necessary parameters were calibrated by using simple linear regression model. The model 
represents the high coefficient of determination of R2 on 0.972. All of explanatory variables 
are positive statistically significant at 5% level of confidence. The value of estimated 
parameters can be described as in equation (5.11). 
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918008.1918740.0925.169          (5.11) 
By utilizing these parameters estimation, the WTP model would be useful for determine the 
probability function that represents the demand curve of maximum willingness to pay. 
Subsequently, the influence of users’ behavior that results to different preference on the 
amount of WTP for park usage at different characteristics could be examined.  
5.3.3 ANALYSIS OF WILLINGNESS TO PAY MODEL 
The representative of WTP that was employed to perform analysis in this study consists of the 
diversity group of users. Three main categories of data have the variation of WTP that vary 
corresponding to behavior of park usage for both travel and activity. Therefore, the useful data 
collected plays a vital role in achieve of this useful result of analysis. By apply the qualify 
data to this unconventional methodology, the analysis results reflect the role of park users’ 
preference along with activity and location recreational characteristic on estimation of WTP. 
The analysis of the WTP data concentrated on the effect of variables of analysis towards the 
number of respondents that would be useful for the prediction of population corresponding to 
the specific amount of WTP. Based on the quantification of park users’ preference, the major 
concern would be discussed for two major consideration points. The first point that is the 
different between probability function of corrected and uncorrected case for consistency 
measurement and the other one is the effect of several variables that were included in the 
model obtained from actual park users’ behavior.   
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The comparison between corrected and uncorrected case 
The measurement of consistency is the useful tool to increase the quality of data that is very 
important for the demand analysis. Since base on this approach the analysis can reduce the 
error from questionnaire survey and the error comparison between corrected and uncorrected 
case from this analysis can be graphically demonstrated in Figure 5.2.  
 
 
 
 
 
 
 
Figure 5.2 Percentage of Error Prediction Between Corrected and Uncorrected of 
Willingness to pay measurement 
It can be seen that without the reliability approach the percentage of higher amount of WTP 
have more possibility to be incorrect estimated. In addition, the calculations of probability of 
respondent on specify amount of WTP in non linear term refers to the importance of the 
public parks influence to the users. To introduce this method, we can get the qualified data 
input to calibrate the willingness to pay model that is useful to capture the park users’ opinion 
and quantified into tangible value. This can be a useful technique to assist public agencies in 
tourism planning to prioritize the budget based on benefit value compared to other kind of 
public facilities.  
The effect of variables in the WTP model 
From the nonlinear relationship of the demand function with the WTP model, it can be seen 
that the effect of actual spending for both activity and travel is directly related to the WTP 
while the preference factor and the satisfaction has inverse relationship. Within this 
relationship, all variable had the positive sign related to the WTP and to translate the time to 
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do activity and travel to be in monetary term and the effect of income also had the positive 
sign for its coefficient value as expected. Base on this model, the result could be implied that 
without any expenditure and regardless with satisfaction on service, park users would like to 
contribute their money to maintain the quality of park service. Moreover, the relationship also 
indicated that the effect on expense in activity has more effect on the amount of WTP than 
expenditure incurred in getting to park site. It means that with the same time and spending for 
recreational travel to park, users who do activity with high amount of expense and stay longer 
for activity in park would contribute more money for public improvement program.  
The finding could direct to the useful application by consider the sensitivity on the 
explanatory variable effect to the model. As a result, the analysis was performed to illustrate 
the significant of each category of variable effect to the number of respondent on a state 
amount of WTP and the classification of analysis consist of behavior characteristics and users’ 
preference as illustrated in Table 5.5. For travel characteristics, there are two related attributes 
that explain the behavior to visit park site in term of travel time and travel cost. On the other 
hand, the park users’ behavior was also explained by the characteristic of activity that users 
perform at park in term of duration to perform activity, and money spending for activity.  
Table 5.5 The Impact on WTP by Increasing/Decreasing in Percentage Change of 
Variables 
Travel Characteristics Activity Characteristics Preference 
Category of Analysis Travel 
Time 
Travel 
Cost 
Activity 
Time 
Activity 
cost 
Satisfaction
Index 
Average Value 21.27 (Min.) 
108.23 
(Yen) 
101.22 
(Min.) 
257.37 
(Yen) 0.71 
Elasticity  
[∆Y×X]/[∆X×Y] -0.0254 -0.0085 -0.1645 -0.0274 0.2808 
 
From Table 5.4, it can be seen that the both park users’ behavior on travel and activity result 
to the negative sign of elasticity but preference of park users has the opposite sign. It means 
that 1 percent increasing in the value of attribute behavior will decrease the number of 
respondent in the specify amount of willingness to pay. It is noticeably seen that the time to 
getting to the park has more effect to the WTP about triple of the cost incurred during the trip. 
The same trend was also expected on the attributes of activity characteristics, the users who 
has activity time longer would influence to the reduction in the percentage of number of 
respondents on the specify amount of WTP about 6 times of activity expense. It can be 
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implied that in the same willingness to pay amount and same satisfaction index score, users 
who travel in longer time and higher expenditure for both traveling and perform activity 
would compensate their money less on the willingness to contribute to the society.  
Due to the various potential of this methodological together with the application of analysis, 
this result could be evidence in generating valuable tool for local government policymakers to 
justify decisions in park planning and policy making to place suitable management plans in 
maintaining quality of public park service in association with the preference of the community. 
However, this useful framework is still probably not sufficient as a way of quantified 
indications of the value placed by society since the understanding of users’ experiences on 
their recreational behavior was relatively complicated. Moreover, the interview survey on site 
might interrupt the immediate recreational time of users while they enjoy the amenity and 
surrounding, consequently the answers might not represent their genuine behavior and 
perception.  
Nevertheless, these results provide the potential idea to preserve the nature beauty, enhance 
the quality of park service, promote the enjoyment of this kind of public service and have 
regard to the social and economic well being of the local community, including the needs of 
the environment. However, several extensions of the current study should be further explored 
alternative approaches to combining willingness to pay and behavior data. Efforts in this 
direction will provide additional evidence of the validity of the indirect recreational valuation 
method and retrieve the more useful result on behavior study. Since the more comprehensive 
data is necessary for the application of this approach to obtain more reasonable and reliable 
results. 
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CHAPTER 6 
INTERACTION OF PARK USERS’ BEHAVIOR AND THEIR 
PREFERENCE 
The development of the cities to be urbanization has had both social and environmental 
impacts. In addition, the growth of urban populations and associated industrialization has 
resulted in a range of detrimental and often dehumanizing outcomes [Woolley, 2003]. From 
the reason that the quality of that urban environment will have an impact on a wide range of 
elements of daily life including housing, education, health, crime, employment and leisure, 
both for individuals and communities or populations as a whole. Thus the city and the urban 
environment will become extremely important in the daily lives while the increasing in 
numbers of population across the world. Therefore, it has lead to the need of green space that 
has important amenity values contributing to the quality of urban life [Tyrvainen and 
Vaananen, 1998].  
One of the representatives of public green spaces that are an integral component of the urban 
landscape is public park. Since this kind of public space was historically seen as providing a 
setting in which communal sharing of experiences could take place promoting social harmony. 
As well as it provides a variety of benefits and opportunities for community (e.g., 
environment, economic, educational). Furthermore, public parks have long been an image of 
recreation area that confers a range of physical and mental health benefits to the users and 
residents in proximity area.  However, it has frequently proved problematic despite their 
intrinsic contribution to the public realm [Freestone and Nichols, 2004].  Not only different 
types of public parks can present their own peculiar mix of constraints and opportunities. But 
the diversity of users’ characteristics, preferences and attitudes also lead to differences in 
perception on park service.  
The lack of understanding of associations between pattern of park utilization and users’ 
preference has made difficulties to highlight the role of public parks in the community while 
reflecting the social needs of the park users. This study has been developed to investigate the 
preference of park users focusing on amenity values of public parks to users by measure the 
actual spending and the willingness to pay for public parks’ maintenance and management. 
Furthermore, the finding indicated that more than half of the respondents were willing to pay 
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for maintenance improvement of public park service in the community. In order to capture the 
real preference of park users in the community, the recreation demand in parks based on the 
travel cost method was utilized through this study to determine the preference value factor, 
PVF in different users’ socioeconomic and recreation activity characteristics. The PVF is the 
factor derived from the comparison between actual recreational behavior and preference value 
while users enjoy their recreation time at park. In addition, the assessment from this 
determination revealed how park users compensate their recreation time corresponding to 
their preference while visiting park. As well as it play an important role as an indicator in 
order to monitoring the influence of behavior and preference of park users effect on each other. 
Based on this approach, it enables us to put forward a number of basic principles and to 
highlight the dominant functions of public parks from a users’ point of view such that it would 
become a valuation technique for public parks. 
The uniqueness of this method is that it focuses on the linkages between the availability of 
public parks and social preferences. On the basis of findings, the result of analysis indicated 
that the different behavior of park users on travel and activity as well as different satisfaction 
and participation on contribution for public service play a major role on differentiate the 
preference valuation factor, PVF. For the travel behavior of park users, the transportation 
means has more effect to the PVF value due to the reason that the different group of users on 
different modal usage compensates their recreation time with a different expense regarding to 
travel characteristics. However, the car users of park visitors also spend longer time to 
perform recreation activity at parks. An indirect value of estimation park users’ benefits has 
been done corresponds to the integration of travel expenditure incurred in getting to the site 
and the expense on recreation activity at parks. 
For the preference of park users, as expected the result pointed out that not only different 
satisfaction on park service induce on the different PVF value but the different willingness to 
pay on maintenance and management park service also result to the different ones. The 
assignment of monetary value also demonstrates an intuitive appreciation for environmental 
valuation based on park visitors’ preference. This result showed a useful issue that plays a 
significant role in generating valuable economic information to place suitable management 
plans in maintaining quality of public park service in association with the preference of the 
park users to achieve the goal of public service.  In addition, it also can be a useful technique 
to assist public agencies in planning multiple uses of public lands and prioritize the budget 
based on benefit value compared to other kind of public facilities. 
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6.1 BASIC CONCEPTS AND DEFINITIONS OF BEHAVIOR AND 
PREFERENCE INTERACTION MODEL  
This research deals with the recreation activity, users’ preference and satisfaction, as well as 
the relationships between them. The principal theories that explain such concepts are 
explained, because they constitute the theoretical basis for the model. Specifically, a literature 
review of the appraisal theories of recreational benefit derived by visitors to parks and other 
recreational sites [Chen et al., 2004; Liston-Heyes and Heyes, 1999], and literature in favour 
of an approach to retrieve public attitude and satisfaction [Syme et al., 2001]. Given the 
diversity of preference and attitude on park service, this study attempted to perform an 
indirect technique for estimating user benefits from visits to recreational sites such public 
parks.  
6.1.1 Values and Benefits of Public Parks 
By applying travel cost method, the expenditure related to recreation travel would be treated 
as travel costs as an accounting an aggregation of out of pocket costs associated with distance 
traveled and value of time spent traveling [Englin and Shonkwiler, 1995]. As well as this 
expenditure incurred in getting to the site would be as a surrogate for the “price” paid by that 
visitor for that site’s use. This allows for the estimation of all benefits that occur on recreation 
sites and activities. Despite the various practical and theoretical problems in this method, this 
technique could describe the actual behavior of reservationists as they purchase public goods 
and services for the purpose of making trips to an outdoor recreation site such a case of public 
parks [Douglas and Taylor, 1999]. 
Since it was studied that the different characteristics of this kind of public space affects 
different individual’s patterns of activities, the modes and frequencies of utilization [Iamtrakul 
et al., 2004]. Consequently, the individual perceived the value of public parks in different way 
due to their personal characteristics, such as age, income, education and past experience of 
using public park service and the different attractiveness and accessibility of park also 
resulted to the different value of park benefits from different patterns of public park utilization.  
This study intends to quantify the preference valuation factor, PVF from the reason that there 
should be some relationship between the total spending on the consumption of recreational 
service and park users’ preference with willingness to pay. Non-travel cost expenses, 
demographic and socio-economic variables, and site quality variables are held at the sample 
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means in this estimation by this scientific way to interrelate human-nature relationships. 
Although significant benefits of recreation areas are concerned with valuation of travel and 
activities involvement of public space, it would be beneficial to in case that the park users’ 
preference and attitude from nature emotionally, intellectually, socially and physically could 
be incorporated [Gobster, 1995].  
6.1.2 Perception and Preferences of Public Parks 
The evaluation of the recreational service by users’ experience plays an important role to 
reflect the actual value of service that might result to differentiate from users’ expectation 
[Bigne et al., 2004]. The service that performance exceeding expectations can cause pleasure 
in the same time the short of performance expectations can cause displeasure. The visitor’s 
perception on recreational sites and services influences through satisfaction index that is a 
quantifiable approach. The enhancing visitors’ pleasure or the more satisfaction on park 
service was assumed to be related to the willingness to pay for parks planning and 
management activity. Therefore, it is necessary to launch an approach to ascertain index to 
reflect the indiscernible relationship between the value of perceived performance in term of 
willingness to pay and total spending for recreational trip and activity.  
However, the distinguished different behavioral dimensions on recreational activity effect to 
diversity preference and attitude of park users. In addition, understanding preferences is not 
only complicated by the need to appreciate the different variables that are responded to but it 
also differ according to a multitude of variables relating to the observer, including age, gender, 
social characteristics, cultural background, past experience, motives, and the daily routine and 
specific interests of the individual [Ozguner and Kendle, 2004]. This study attempts to 
establish the unconventional preference index for park service by integrate all park users’ 
preferences and attitudes. Regardless of preference difference, the interaction between both 
total spending on recreation activity along with travel and willingness to pay from park users 
can be examined. Although there is an increasing body of research on urban environment 
from different perspectives concluding that environment has beneficial effects on human 
beings. However, considerably less research has been carried out into users’ attitudes, 
specifically in regard to different function of recreational place. Therefore, this study aims to 
verify the suitability of the proposed framework through a case study of public parks in 
variety locations. More specifically the study tries to investigate the relationship between 
behavior and preference to public parks in the community.  
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As a basis for the methodological approach the present study carried out by means of an 
empirical study in the area of recreational travel and activity behavior for a case study of 
public parks. This study relates the leisure activity and travel behavior to recreational sites 
from users by organizing the data collection at destination site to draw the relationship on the 
existing condition of proximity and connectivity of route to park effect to users. Following 
that the applied study of visitor experience was also included in the research methodology. 
Thus, a qualitative and quantitative approach has been adopted for interview survey. 
Specifically, personal interviews were conducted inside parks during the experience of the 
service itself. The use of questionnaires for gathering information on consumption public 
service is to stimulus the evoke visitor emotions.  
Base on this approach, the major concerns of park utilization that are park users’ behavior, 
recreational travel characteristics, preference and attitude on their visitation can be integrated 
for analysis and provide useful results for the policy suggestion. This valuable approach can 
not only capture the real behavior of park users in the community but this it was also reflect 
the value of preference and attitude of target group of parks users. According to the objective 
of this study, to examine the interaction between preference and recreational behavior of park 
users, consequently, Saga city in Japan is selected as a case study. In order to investigate the 
preference value factor, PVF that influence on behavior and attitude on activity and site 
selection for recreational. As well as to present research results on this study, the recreational 
type of public parks need to be selected, therefore, three different function of public parks in 
Saga city are picked up as places for study the park users’ behavior. 
Most of the study has applied the travel cost method for estimate recreational benefit, 
however, the expense for benefit generate for recreational consumption is not only generated 
from travel part. Therefore, to overcome the weakness of travel cost method, this study 
identify the value of park benefit to users by consider the benefit accumulated from total 
expenses and time spend for both traveling and perform activity at park. By integration of the 
traditional travel cost valuation together with other expenses, the total benefit at site visitation 
can be determined to be further applied for estimation of preference value factor, PVF. Before 
proceed to the process of calculation, it is necessary to assume that park users decide on one 
site selection rather than multiple sites to visit on any one trip. By this assumption, it can 
allow us to identify value of both incur travel costs for the actual trip to park and the actual 
cost incur on actual activity carry out at park. Consequently, the total spending from park 
users behavior t can be derived based on the assumptions of behavior approach from Chapter 
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4 that assumed the benefit that users perceived from park service is equate to their effort on 
spending for both travel and activity for park visits. The detail of the derivation on total 
behavior value, TB obtained from all expenditure incurred in getting to visit park are 
explained in equation (6.1) that represent the monetary term of recreation behavior from 
spending based on travel and activity for a case of public parks in general term can be 
obtained. 
TB = α + β⋅ (λ⋅ T TT + BTC) + γ⋅ (λ ⋅T AT+ BAC)           (6.1) 
Where:  λ   = Value of time (yen/hour) 
TTT = Travel time to park (hr) 
TAT = Activity time inside park (hr) 
BTC  = Benefit from travel to visit park (yen) 
BAC  = Benefit from perform activity inside park (yen) 
On the other hand, by using rational decision, users who spend longer time to travel and 
higher expenditure should tend to spend more time and cost in their activity inside parks. As 
well as, they should be willing to pay more fees for maintenance quality of park service. 
Nevertheless, it is not always the case that some users do not always have their rational choice. 
This study employed this rational relationship to purpose the unconventional method to 
identify the relationship between behavior of park utilization by using monetary term based 
on the travel cost, travel time, activity time and activity cost and users’ preference. To capture 
the real preference value of park users, the benefit value that was already given explanation 
above should be converted to the terminology of participation value based on the relationship 
of willingness to pay and preference while consume park service that would be then given an 
explanation. 
Let the total money spending on participation in maintenance service and public activity is 
valued by TP. The participation was assumed to value higher as if users satisfy or prefer 
service at the time that they consume the service.  The higher satisfaction means the higher 
value that would be reflect to the higher participation value and it was also denoted by:  
SATWTP P ⋅=                            (6.2) 
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Where 
TP  = Participation value in park maintenance and management (yen) 
WP  = Willingness to pay for park maintenance and management (yen) 
SAT  = Satisfaction index on quality of park service 
On the other hand, the level of satisfaction on park service can be derived from different 
perceptual qualities of the sites. Consequently, to obtain the perception index, the average 
score of satisfaction need to be determine as a representative of the integration of the 
normalized value as explained already in Chapter 5. However, this study assumed that there 
should be some interaction between the total spending on recreational travel and activity for a 
case of public parks and the participation value on public works for maintenance and 
management program. This is due to the reason that the actual behavior will reflect different 
preference to participate or perceive the quality of service depend on their experience and 
their socio-demographic.  
Therefore, this study proposes an indicator to assess this interaction through the determination 
of the preference value factor, ρ . Thus ρ  is described to represent the multiplication factor 
of relationship between total spending on travel and activity and participation value, this 
relationship can be written as follows: 
TB =ρ⋅TP                             (6.3) 
By applying this relationship and combining this idea with the idea of total benefit derived 
from total spending for both travel and activity of park visits, the preference value factor, ρ  
can then be determined as follows: 
( ) ( ) ( )SATWBTBT PACATTCTT ⋅=++++ ρλγλβα             (6.4)            
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The integration of all valuable qualitative and quantitative through the untraditional method 
was accomplished to value the recreational service based on the total spending approach and 
value the preference on participation public service. For total spending approach, the 
traditional travel cost method is employed and incorporated with the other expense on activity 
at park to capture the overall spending that are generated. However, the real data is required to 
prove with the numerical example from actual data collection at different public parks in Saga 
city. It is necessary to calibrate the model in order to obtain parameters for further application. 
Subsequently, the useful parameter can be employed to verify the usefulness of this integrated 
approach with traditional travel cost method. As well as the preference value factor, ρ  can 
also be determined and utilized in the investigation the influence of total spending on public 
perception and therefore preferences for public parks.  
 
6.2 RESULTS OF BEHAVIOR AND PREFERENCE INTERACTION 
MODEL  
In order to investigate the relationship between preference value and benefits that users 
experience from a site visits, the parameters in equation (6.5) need to be calibrated by using 
data on travel time, travel cost, activity time and activity cost spend at park. Along with this 
calculation, value of time (yen/hour), λ was assumed to be directly determined from the daily 
wage rate as calculated in Chapter 4 that this socioeconomic value was obtained from users’ 
income divided by total working hour per month that was assumed to be 160 hour per month. 
Finally, the value of time, λ for this study is approximately equal to 918 yen per hour and the 
satisfaction index was derived from different level of satisfaction on five different criteria to 
evaluate quality of public park service and their attributes as explained in Chapter 5. Along 
with the willingness to pay for participate in maintenance and management program to 
improve quality of park service, all useful data are summarized based on park users’ 
characteristics and recreation characteristics as shown in Table 6.1 and Table 6.2, respectively. 
It can be seen that not only different group of users’ characteristic and socioeconomic result to 
different preference to participate on public works, but also the recreation characteristic also 
result to a diversity value of willingness to pay.  
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Table 6.1 Summarization of Willingness to Pay Classified by Park Users’ Characteristics 
Variables Mean Std.Dev. Min. Max.
Gender
     Male 573.15 458.46 10 2000
     Female 547.17 386.67 50 2000
Total 559.24 420.66 10 2000
Age (year)
     Young (≤30) 520.29 454.43 10 2000
     Old (>30) 603.23 376.54 50 2000
Total 559.24 420.66 10 2000
Monthly Income (yen)
     Low income (≤200,000) 493.58 401.04 10 2000
     High income (>200,000) 660.26 432.55 100 2000
Total 559.24 420.66 10 2000
Occupation
     Civil servant 722.22 363.24 500 1500
     Business person 555.56 316.67 100 1000
     Private employee 766.67 522.44 200 2000
     Laborer 656.90 410.08 50 1500
     Housewife 512.50 380.94 50 1500
     Student 483.15 435.99 50 2000
     Retired/Non-working 523.81 314.49 100 1500
     Others 523.64 475.02 10 1500
Total 559.24 420.66 10 2000  
 
Table 6.2 Summarization of Willingness to Pay Classified by Recreation Characteristics 
 
Variables Mean Std.Dev. Min. Max.
Activity time
     Short (≤ 60 min) 513.16 289.61 100 1000
     Medium (Between 60 min and 100 min ) 550.70 423.13 50 2000
     Long  (≥ 100min) 585.73 465.58 10 2000
Total 559.24 420.66 10 2000
Type of visits
     Daily visit (No. of visit ≤30) 629.66 373.72 50 1500
     Recreation visit (No. of visit >30) 529.35 436.90 10 2000
Total 559.24 420.66 10 2000
Type of activities
Single activity
    Passive Activity 628.57 405.68 50 2000
    Active Individual Activity 511.00 405.37 10 1500
   Active Group Activity 488.79 407.28 50 1500
Multiple activity
   Passive Activity + Active Individual Activity 1050.00 737.11 200 2000
   Passive  Activity+ Active Group Activity 506.82 322.30 50 1000
   Active Individual Activity + Active Group Activity 515.38 512.91 100 2000
   All Activity 707.69 411.22 200 1500
Total 570.00 419.73 10 2000
Travel time
     Short (≤10 min) 590.32 409.60 100 2000
     Medium (Between 10 min. and 20 min. ) 552.90 419.02 50 1500
     Long  (≥20min.) 537.01 436.76 10 2000
Total 559.24 420.66 10 2000
Travel distance
     Short (≤2 km.) 590.32 428.38 100 2000
     Medium (Between 2 km. and 6 km. ) 562.32 387.24 50 1500
     Long  (≥6 km.) 527.31 449.57 10 2000
Total 559.24 420.66 10 2000  
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By entering all collected data, the necessary parameters were calibrated by using simple linear 
regression model. The model represents the high coefficient of determination of R2 on 0.972. 
All of explanatory variables are positive statistically significant at 5% level of confidence. 
The value of estimated coefficients can be described as in Table 6.3. 
Table 6.3. Result of Model Calibration on Travel and Activity Benefits  
 
Unstandardized Coefficients Explanatory Variable Parameter Std. Error t-Statistic Sig. 
Constant, α 169.925 27.461 6.188 0.000 
Travel benefits (yen), β 0.740 .033 22.258 0.000 
Activity benefits (yen), γ 1.008 .011 95.299 0.000 
By utilizing these parameters estimation, consequently, the valuation of public preference in 
term of preference value factor, PVF can be quantified by considering the relationship 
between the actual total expense for park recreation and the interaction of level of park 
satisfaction service index and willingness to pay for park quality of service improvement. 
Subsequently, the more detail on park visitation behavior and perceptual qualities of the sites 
can be assessed. The influence of preference value factor for park usage on different point of 
analysis was examined. 
 
6.3 ANALYSIS OF BEHAVIOR AND PREFERENCE INTERACTION 
MODEL 
Data was analyzed using categorical data by submit to chi-square analysis with preference 
value factor as the dependent variable. This provides an omnibus test that indicates whether 
the distribution of responses differs significantly for different groups. Analysis of the data 
concentrated on the differences between the categories of analysis towards the preference 
value factors influenced by users’ pattern of park utilization. Key issues are the different 
users’ perceptual on park service result to the different pattern of park usage that include both 
personal users’ characteristic and attractiveness of sites. Therefore, the items of interest in this 
study are classified into two main group of analysis. The first one is socio-demographic 
characteristics and the second one is the sites’ influence factor that is recreational activity and 
location characteristics. 
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6.3.1 Socio-demographic Characteristics 
The statistical of χ2- test was used to analyze the collected data and determine the significant 
differences at a 0.05 significance level of park users’ socio-demographic characteristics. The 
users’ profile that has similar characteristics in terms of demographic is classified into the 
same group. Consequently, the analysis was made to compare different results and confirmed 
that different groups of demographic characteristics differ between the respondent groups. 
And therefore differences found in subsequent analysis are shown in Figure 6.1. There are 
four different socio-demographic of park users’ characteristic that are considered in this study 
that are gender, age, income and occupation.  
Gender and Age Groups 
For the gender variable (Figure 6.1.A), it can be seen that male respondents (n = 92, 46.5%) 
value their trip more than preference value to participate on park maintenance and 
management activity approximately 2 times greater than female (20.6:10.8). This might be 
from the reason that for the same amount of contribution to society in term of WTP, male 
would spend money for travel and for activity at park more than female do. However, if the 
expenditure on money and time incur for park visits are same amount, female tend to 
compensate for society than male park users. From Figure 6.1.B, when considering age of 
visitors, the younger users (n = 105, 53.1%) were likely to value their trip and activity inside 
park more than preference to improve the quality of park service. Since the proportion of total 
spending for their recreation at park compare to their spending for public with their 
participation preference is much more than old people. It can be clearly seen by considering 
the preference value factor of young group is almost double of elderly.  
Income and Occupation Groups 
Most of low income people (n = 120, 60.6%) has greater preference value factor than high 
income group about 2.5 times as demonstrated by Figure 6.1C It might be from the reason 
that high income users have potential to compensate their total spending for their recreation 
trip and activity as well as in the same time for contribute to public participation much more 
than low income users. As far as the occupation is concerned as shown in Figure 6.1D, about 
36 % of respondents are student that has the highest preference value factor. This result can be 
implied that this group of park users value their actual cost and time spending for recreation at 
park more than their participation on park service improvement. Since this group of users are 
considered to be young group of park users that they might not much realized to be concerned 
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with contribution to society as people who concern with public works. On the other hand, for 
the group of civil servant (n = 9, 4.6%), as expected that for the park users who work for 
public government office or agency, they would appreciate their trip and activity at park not 
so much different than their preference to participate on public works for park quality 
improvement compare to other careers.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
Figure 6.1 Preference Value Factor on Park Users’ Socio-Demographic Characteristic  
 
6.3.2 Recreational Activity and Location Characteristics 
The 0.05 level of confidence was used as the critical value in determining the statistical 
significance of all results. As shown in Figure 6.2, the preference value factor was analyzed 
based on characteristics of activity and location of park. Interviewers were asked for the 
activity and related attributes that users perform at park as well as the travel behavior to visit 
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park site. For activity characteristics, three attributes that are considered in this study are 
duration to perform activity, type of visits and type of activity. On the other hand, for park 
location characteristics, this study draws the representative variable from park users’ behavior 
on travel characteristics that are travel time and travel distance.  
Recreation Activity Characteristics 
For duration of visit as shown in Figure 6.2 A, it can be seen that the more longer time to stay 
inside park to do recreational activity, park users tend to spend more expenditure, so that the 
preference value factor for users who spend shorter time is greater than visitors who stay in 
long duration. Users who spend time for activity longer than     hour (n = 89, 45.0%), have 
preference value factor about 5 times greater than short time visitor (≤1 hr.) (n = 38, 19.19%). 
Another important variable that is frequency of visit (Figure 6.B) was converted to classify 
park users to be two groups. These groups consist of daily visitors and recreation visit by 
calculated from number of park visitation per year. It can be seen that for users who seldom 
visit park (n = 139, 70.2%) has preference value factor about twice greater than users who go 
to park almost everyday. This might be from the reason that user who frequently visit park 
have more preference on participation to improve quality of park service, however, the 
recreation visitor might spend more total expense on their visits as well. Therefore, it is 
necessary to investigate further for the activity that users do at park.  
Figure 6.2 C represents the type of activity that there are three main different activity that are 
passive activity, active individual activity and active group activity. Passive activity (n = 63, 
34.4%) relates to activity that are performed for providing relaxation and recreation or 
enhancing socializing to performer such as meeting friends, looking after children or view, 
reading , photography, conversation with stranger, resting, etc. The active individual activity 
(n = 10, 5.5%) and active group activity (n = 58, 31.7%) are the activities that involve in a 
range of sporting activity include both indoor and out door activity that perform individually 
and in groups. By comparing among single activity type, active individual activity occupies 
the greatest value on preference value factor, following by active group activity and passive 
activity, respectively. It reflects the fact that for passive activity users, they value their 
recreational trip and activity not so much different from the participation to public works. In 
the opposite way, for users who come to jogging or running, they might just spend money for 
some drink by not considering much about their preference value for quality of park 
improvement. The other group that is multiple activity represents the combination of activities 
3
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that users perform at park. It can be seen that when users perform all activity at one time visit, 
they would appreciate their recreation by value their cost and time spending for travel and do 
activity not so much different from contribute to public works. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6.2 Preference Value Factor on Park Activity Characteristic  
 
Recreation Travel Characteristics 
The travel behavior of park users plays an important role on recreation location characteristic 
of park. Since the location of park effect on accessibility and consequently result to the 
different expenditure on cost and time to park users. Among different modes, users travel to 
park by three various modes that are walking, cycling, and passenger car. Most visitors (n = 
142, 49.1%) visit park by an expensive mode, passenger car and follow by cycling (n = 86, 
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29.8%) and, walking (n = 61, 21.1%). Therefore, the travel time and cost correspond to 
variety of modal usage are employed to analysis for different preference value factor. Then, 
the respondents are classified to into three different travel time and travel distance to represent 
the recreational location characteristics. These classifications are short, medium and long for 
both travel cost and time. 
From Figure 6.3.A, it is noticeably seen that park users who spend longer time for travel to 
park would have higher preference value factor. As expected, the group of users who has 
travel time longer than 20 minutes (n = 67, 33.8%) would have preference value factor about 
triple of short time (n = 62, 31.3%) and twice for medium travel time (between 10-20 min.). It 
can be implied that in the same willingness to pay amount and same satisfaction index score, 
users who travel in longer time value their trip greater when they travel in longer distance. For 
the case of travel distance as depicted in Figure 6.3.B, the result of analysis shows the same 
trend as the travel time. Since there is an interaction between travel distance to reach the site 
and time consuming for traveling as well as it is reasonably for general case that the greater 
travel distance would take longer travel time. The result indicated that users who travel in 
distance longer than about 6 km. (n = 67, 33.8%), they would have preference value factor 
about 2.7 times greater than short travel distance (n = 62, 31.3%) and about 1.6 times for 
medium travel distance (n = 69, 34.9%). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6.3 Preference Value Factor on Park Location Characteristic  
The useful results reflected that fact that for many groups of users’ characteristic, and pattern 
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benefit from recreation in a very high rate compare to their preference, on the other hand they 
might not appreciate the existing condition of service at that time. It might be due to the 
reason that many other aspects of park as a public space contribute to their negative 
experience, including psychological connections with nature, physical topography and 
geography, a sense of one’s body and physical capabilities, and the proximity between the 
park and several, different communities. Therefore, they value their preference to public 
service is much lower then actual expenditure on cost and time to visit park. It means that 
they hesitate to participate on public concern that might be from the reason that they feel low 
ownership to this kind of public space and have no responsible for public work.. 
This result showed a useful issue that plays a significant role in generating valuable tool for 
local government policymakers to place suitable management plans in maintaining quality of 
public park service in association with the preference of the community. By using this park 
users’ preference assessment, the preference value factor can be a useful technique to assist 
public agencies in planning multiple uses of public parks. However, this useful framework is 
still probably not sufficient as a way of fully understanding experiences of recreation activity 
for a case of public parks. Nevertheless, several extensions of the current study should be 
further studied to retrieve the more useful result on park users’ behavior. Since the more 
comprehensive data is necessary for the application of this approach to obtain more 
reasonable and reliable results. Along with the finding result from this study, the existing 
available information is difficult to launch more clarify result to reach effectiveness policy.  
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CHAPTER 7 
APPLICATION OF QUANTIFICATION FRAMEWORK  
 
It was already in agreement with the hypothesis that diversity and variation of pattern of park 
usage result to various behavior and preference of park users. Therefore, the method of 
qualification of users’ point of view plays a vital role in the achievement of this useful result 
of analysis. By applying the quality data to this unconventional methodology, the alternative 
approach in delineating the recreational behavior related to preference on public participation 
on quality of park improvement program and satisfaction of  park service can be drawn a 
useful application point as follows: 
7.1  BEHAVIOR APPROACH 
By utilizing the model development for integrated expense of travel and activity, and the 
travel mode from threshold distance, several implication of model development can be 
suggested as policy development for both approaches by proposed the measurement index to 
monitoring the change in term of K-ratio. Based on this index that can be represented by 
graphically interpretation, the Y axis represents the ideal demand and the X axis represents the 
variation in the condition of factor corresponding to policy variable. The average value of X is 
at X0 and the value of Y would be obtained after substitute X into the function.  
The sensitivity analysis represents the change in park policy from existing situation, X0 to X1, 
so that the demand would be changed from Y0 to Y1. Based on this idea, the original demand 
is at X0 with zero value of ∆X would be varied to draw the relationship of this changed. The 
change of X would then be compared with X0 in the horizontal axis, so that the ratio of this 
variation contrasts with the original value is correspond to K-ratio. The different policy 
suggestion regarding to the application of this study can be illustrated in the following 
section: 
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7.1.1 Integrated Expense Model 
The relationship between distance and activity factor, ρ can be determined into the application 
concerning with activities that users performed at parks and the factor effect transportation 
means to travel to destination choice selection. Therefore, the application was performed 
through the four major factors of travel and activity that are activity cost and time and travel 
cost and time. It could see that the different activity selection and their combination result to 
the different value of integrated expense factor, ρ based on the derivation from Chapter 4. 
Therefore, the park planner should be carefully consider to provide some facility at park to 
users since the different facility would attract to different type of activity that will affect to the 
decision of location and activity selection from park users as depicted the variation in Figure 
7.1. 
Figure 7.1 Application of Integrated Expense Model 
From this relationship, the vertical axis that represent the integrated expense factor and the 
horizontal axis represent the K-ratio of each policy variable that the variable regarding to 
activity and travel time influence to the integrated expense factor more than the activity and 
travel cost variable. The following diagrams is provided to demonstrate the comparison of 
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small changes between the integrated expense factor and both variables of activity cost and 
travel cost as shown in Figure 7.2 and Figure 7.3, respectively.  
 
Figure 7.2 Application of Activity Cost Variable and Integrated Expense Model 
From Figure 7.2 it can be seen that the change in activity cost induce not much different in the 
reverse direction to the integrated expense value. Their slopes revealed the different 
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combination of activity showed the range from -8E-15 to -0.0009 that is not significance to 
the variation on the integrated expense value. However, among all combination of activity 
effects, the combination of passive and active individual activity has the highest slope effect 
to the value of integrated expense model.  
 
Figure 7.3 Application of Travel Cost Variable and Integrated Expense Model 
y = 0.0016x + 0.0847
R2 = 1
0.085
0.085
0.086
0.086
0.087
0.087
0.088
0.088
0 0.5 1 1.5 2
K ratio (Travel Cost)
A. No Activity Case B. Passive Activity Case 
y = 0.0017x + 0.0749
R2 = 10.0745
0.0750
0.0755
0.0760
0.0765
0.0770
0.0775
0.0780
0.0785
0.0790
0 0.5 1 1.5 2
K ratio (Travel Cost)
y = 0.0012x + 0.066
R2 = 1
0.0655
0.0660
0.0665
0.0670
0.0675
0.0680
0.0685
0 0.5 1 1.5 2
K ratio (Travel Cost)
y = 0.0013x + 0.0831
R2 = 1
0.0830
0.0835
0.0840
0.0845
0.0850
0.0855
0.0860
0 0.5 1 1.5 2
K ratio (Travel Cost)
C. Active Individual Activity Case D. Active Group Activity Case 
y = 0.0034x + 0.1309
R2 = 1
0.1300
0.1310
0.1320
0.1330
0.1340
0.1350
0.1360
0.1370
0.1380
0 0.5 1 1.5 2
K ratio (Travel Cost)
y = 0.0014x + 0.0851
R2 = 1
0.0850
0.0855
0.0860
0.0865
0.0870
0.0875
0.0880
0 0.5 1 1.5 2
K ratio (Travel Cost)
E. Passive +Active Individual Activity Case F. Passive + Active Group Activity Case 
y = 0.0016x + 0.0752
R2 = 1
0.0750
0.0755
0.0760
0.0765
0.0770
0.0775
0.0780
0.0785
0.0790
0 0.5 1 1.5 2
K ratio (Travel Cost)
y = 0.0007x + 0.0604
R2 = 1
0.0604
0.0606
0.0608
0.0610
0.0612
0.0614
0.0616
0.0618
0.0620
0 0.5 1 1.5 2
K ratio (Travel Cost)
G. Active Group +Active Individual Activity Case H. All Activity Case 
 132
From Figure 7.3, it can be seen that the increasing in the travel cost variable have the positive 
relationship with the value of integrated expense factor. It means that the raise in the value of 
travel cost would produce the higher value of this factor. The slope of the relationship 
between integrated expense value and travel cost showed the value range from 0.007 to 
0.0034 that is very small change to the vertical axis due to the change in horizontal value. To 
encourage park users to visit park in longer distance that induce the higher cost would have 
small effect to the integrated value factor, however it can not be overlooked and considered 
together with the different combination of activity.  
Base on this effect, it can be implied that the more consideration should be given to the 
change in the other variable of activity time and travel time since the changes in the time 
variables for both activity and travel induce the greater change in recreational behavior of 
park users through the integrated expense factor than the variable of cost. Therefore, the park 
policy to provide the facility or improve the attractiveness of park to stay in park longer in 
term of perform activity or take longer time to visit park should be classified into three 
different policy that consists of: 
 Facility Inside Parks: This is due to the reason that the special facility or different facility 
inside park would attract to users in different recreational behavior for both travel and 
activity. The different type of facility inside park will influence to the different 
characteristics of park visit in several variable, such as duration, frequency, accompany 
person, etc. and would have different effect on their duration to enjoy facility inside park 
as verified by Figure 7.4. 
 Organize the special event: This is base on the same trend of providing facility since 
some special event or occasional would effect to the duration to stay inside park. The 
special event can be bazaar, school visit, festival, sport game, etc. These kinds of event 
would be a kind of motivation to attract park users to visit park and stay longer to enjoy 
the special activity from the event and the variation of the change in activity time are 
demonstrated in Figure 7.4.  
 Improvement of Accessibility of Park service: Base on the Figure 7.5, it is graphically 
demonstrated that not only the change in activity time resulted to dramatically change in 
the integrated expense factor, but the travel time also provide the same trend to the 
change in this factor. Therefore, it is provide as a verification result of the relationship of 
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attractiveness and accessibility to be considered this effect since the attractiveness change 
would result to the accessibility change as well. And it is necessary to improve the facility 
to enhance the quality of service in term of accessibility as to encourage users to easier to 
obtain the service. 
 
Figure 7.4 Application of Activity Time Variable and Integrated Expense Model 
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From Figure 7.4, it can be seen that the different combination of activity resulted to the 
different effect to the value of integrated expense factor. The policy suggestion to improve the 
attractiveness of park need to be considered to this sensitive of activity time change according 
to different type of activity. 
 
Figure 7.5 Application of Travel Time Variable and Integrated Expense Model 
y = 0.0835x + 0.0027
R2 = 10.00
0.02
0.04
0.06
0.08
0.10
0.12
0.14
0.16
0.18
0 0.5 1 1.5 2
K ratio (Travel Time)
y = 0.0727x + 0.0039
R2 = 1
0.00
0.02
0.04
0.06
0.08
0.10
0.12
0.14
0.16
0 0.5 1 1.5 2
K ratio (Travel Time)
A. No Activity Case B. Passive Activity Case 
y = 0.0645x + 0.0027
R2 = 1
0.00
0.02
0.04
0.06
0.08
0.10
0.12
0.14
0 0.5 1 1.5 2
K ratio (Travel Time)
y = 0.0814x + 0.003
R2 = 10.00
0.02
0.04
0.06
0.08
0.10
0.12
0.14
0.16
0.18
0 0.5 1 1.5 2
K ratio (Travel Time)
C. Active Individual Activity Case D. Active Group Activity Case 
y = 0.1294x + 0.0048
R2 = 1
0.00
0.05
0.10
0.15
0.20
0.25
0.30
0 0.5 1 1.5 2
K ratio (Travel Time)
y = 0.083x + 0.0034
R2 = 1
0.00
0.02
0.04
0.06
0.08
0.10
0.12
0.14
0.16
0.18
0 0.5 1 1.5 2
K ratio (Travel Time)
E. Passive +Active Individual Activity Case F. Passive + Active Group Activity Case 
y = 0.0736x + 0.0032
R2 = 10.00
0.02
0.04
0.06
0.08
0.10
0.12
0.14
0.16
0 0.5 1 1.5 2
K ratio (Travel Time)
y = 0.0587x + 0.0024
R2 = 1
0.00
0.02
0.04
0.06
0.08
0.10
0.12
0.14
0 0.5 1 1.5 2
K ratio (Travel Time)
G. Active Group +Active Individual Activity Case H. All Activity Case 
 135
From Figure 7.5, it is clearly demonstrated that the different combination activity result to the 
different effect of change in travel time. This provide a useful information for predict the 
activity behavior related to the policy concern with improvement of accessibility to park 
service. 
Due to the dramatically change in the integrated expense value of both activity time and travel 
time that can be observed from the slope of graphs. The change in activity time has resulted to 
the different slope of variation in horizontal axis from 0.0611 to 0.134 based on the 
approximately minus one of the power value of horizontal axis. It can be seen that the 
reduction in travel of time more than half of the average value of activity time would result to 
the significant change in integrated expense value. On the other hand, for travel time it is 
linearly relationship between integrated expense value and horizontal axis. The slope of each 
combination of activity indicated different value that range from 0.0587 to 0.1294. 
Consequently, the raise in travel time would effect to the more value of integrated expense. 
Therefore, it can be seen that this application of behavior approach on the relationship of 
travel and activity play an important role to not only monitoring the effect of the change in the 
behavior of park users but it also can be useful to predict the behavior on each side as if the 
other side have been changed.  
7.1.2 Threshold Distance Model 
Base on the reason that the accessibility of park plays an important role to consider for 
encourage park users enjoy their activity longer inside park. The understanding on the 
different characteristics of park users related to accessibility is also necessary to consider for 
the service improvement. This study applied the result from threshold distance model to 
determine the effect of travel characteristics in term of mode usage effect on park users’ travel 
behavior. Consequently, the comparison of different service area of parks, threshold distances 
are applied to define the service distance of parks in different case of modal usage comparison 
From Figure 7.6, it can be seen that at different distance to visit park, park users have different 
acceptable distance from their perceived in the different transportation means to access park 
location. At the longer distance, park users would prefer to select the more accommodation 
mode to visit park rather than physical mode since it was limited by the physical health of 
different group of park users as well as the other limitation or the other factor that effect to 
their preference that should be more investigated.  
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Figure 7.6 Threshold Distances of Different Mode Usage 
It can be seen that at distance equates to 1.46 km., park users prefer to walk to park rather 
than other modes. However, between 2.73 and 3.57 km., cyclist is more desirable for the 
range of longer distance. If they need to travel in much longer distance (>3.57 km.), car would 
be rational selected to travel to parks in this city. This result can be compared with previous 
study that Iamtrakul et al. (2003) applied Voronoi diagram to measure the equality of public 
park service. Subsequently the calculation of Voronoi service area of public parks can be 
performed to make a comparison of existing park service areas in different approaches that 
can be demonstrated as in Figure. 7.7. 
The application of threshold distance can be concluded for policy suggestion as follows: 
 The application results revealed that there are some gaps between different park services 
areas based on quantification of threshold distance from users’ perception. This result can 
be compared with other approaches such a Voronoi diagram to measure the equality of 
public park service. It is clear that the service area of different approaches of actual 
behavior on recreational travel produces different distances on traveling to park.  
 It was noticeably verified by this methodology that more than 70 percent of park users 
within park service are walkers and cyclists. The findings of inexpensive modes on 
commuting to park warrant the conclusion pertinent primarily to guide for promote 
non-motorized mode for recreational activity. There is potential for a substantial increase 
of these physically active travels to park instead of uneconomical and polluted mode.  
 
Walk - Car  
1.46 km. 
Walk - Cyclist  
Cyclist - Car  
2.73 km. 
3.57 km. 
Public Park
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Figure 7.7 Comparison Between Threshold Distances Service Area of Park 
 The usage of walking and cyclist are not only to promote health-enhancing physical 
activity by these recommended modes, but these economical mode also encourage public 
park utilization into daily life of residents due to the reason that the frequency of park 
visit depends on accessibility of transportation modes. Therefore, the improvement to 
increase the quality of walk and cyclist way to increase more accessibility to daily users 
is necessary to consider for park policy implementation. 
 Thus, a uniqueness of this study on the linkages between supply of green spaces and the 
social needs can provide fruitful insights concerning non-motorized park users to launch 
more effectively plan complemented with the target group of park users and for provide 
better service according to specific requirement. 
This useful information can be confirmed that the different attractiveness and accessibility of 
parks play a vital role in recreational choice behavior of users in community. In addition, this 
study also provides the application of threshold distance analysis regarding to the policy 
variable on different group of park users. The category of application is shown by the 
following: 
Three Public Parks in Saga City: 1. Saga Castle Park 2. Kono Park 3. Shinrin Park 
 
1
2
3
1
2
1
2
1
2
3
33
B: Walk -Car Case 
D: Car -Cyclist Case 
A: Traditional Service Area 
C: Walk -Cyclist Case 
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1. Application concern with the users’ characteristics (Age): 
This application is related to two different categories of analysis that consider the variation of 
age and income of park users. This is due to the reason that park is a kind of public facility 
that should provide to distribute the equal service to all group of users in the community with 
equity. Consequently, the consideration is put forward to the effect of the variation in the 
concern variables to the service area perceived by users’ view as shown in Figure 7.8 and 
Figure 7.9, respectively.   
 Facility provided for ages group of park users: 
The value of estimated coefficients of travel cost and travel time value for old and young 
group of park users can be described as in Table 7.1 and Table 7.2, respectively. It can be 
reasonable noticed that the older users would be likely to walk to park in the shorter distance 
that may be due to the reason that the physical condition of their age is not as strong as the 
young group of park users.  
Table 7.1 Estimation Results for Travel Time and Travel Cost Parameters for Age>30 
  
Unstandardized Coefficients  
Explanatory Variable Parameter Std. Error 
t-Statistic Sig. 
Constant, α 221.955 29.354 7.561 .000 
Travel cost /Travel time value, γ 1.730 .100 17.258 .000 
 
Table 7.2 Estimation Results for Travel Time and Travel Cost Parameters for Age<30 
  
Unstandardized Coefficients  
Explanatory Variable Parameter Std. Error 
t-Statistic Sig. 
Constant, α 331.234 44.174 7.498 .000 
Travel cost /Travel time value, γ 1.732 .110 15.734 .000 
In addition, the application result is also viewed that the younger group enjoy taking bicycle 
and car to park in the longer distance comparing to the ages groups as demonstrated in Figure 
7.8. On the opposite way, this application also provide the reasonable result to indicate the 
variation of the age that effect to the different perception of boundary to select different mode 
for park visits. The ages groups of park users prefer to walk to visit park in shorter distance 
(1.27 km.) since there is limitation from the physical condition due to their age. 
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Figure 7.8 Comparison Between Ages of Threshold Distances Service Area of Park 
 
2. Application concern with the activity characteristics of park (Duration of Visit and Facility 
for different Activity): 
Due to the attractiveness of park would effect to the users’ behavior of park visit, the 
application of policy suggestion to attract or encourage more users to utilize park should be 
focused on the development of policy related to duration of visit and activity. The monitoring 
on the impact of different facility provided in the different expectation for duration to visit 
and different activity can be done by the determination of different recreational travel 
behavior on mode selection. 
 The improvement of attractiveness of park: 
The value of estimated coefficients of travel cost and travel time value for the variation of 
duration visits from long (>100 min.), medium (Between 60-100 min.) and short time (<60 
min.) can be described as in Table 7.3, Table 7.4 and Table 7.5, respectively. 
Table 7.3 Estimation Results for Travel Time and Travel Cost Parameters for Long 
Duration (> 100 min.) 
  
Unstandardized Coefficients  
Explanatory Variable Parameter Std. Error 
t-Statistic Sig. 
Constant, α 210.220 33.486 6.278 .000 
Travel cost /Travel time value, γ 2.358 .141 16.772 .000 
 
Table 7.4 Estimation Results for Travel Time and Travel Cost Parameters for Medium 
Duration (Between 60 and 100 min.) 
  
Unstandardized Coefficients  
Explanatory Variable Parameter Std. Error 
t-Statistic Sig. 
Constant, α 282.149 45.003 6.270 .000 
Travel cost /Travel time value, γ 1.608 .105 15.266 .000 
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Table 7.5 Estimation Results for Travel Time and Travel Cost Parameters for Short 
Duration (< 60 min.) 
  
Unstandardized Coefficients  
Explanatory Variable Parameter Std. Error 
t-Statistic Sig. 
Constant, α 181.143 97.037 1.867 .000 
Travel cost /Travel time value, γ 1.789 .208 8.597 .000 
The application result as shown in Figure 7.9 indicated that in the medium or moderate 
duration time, park users would prefer to travel to park in the longer distance in the same 
mode compare to other length of visit. However, for the short duration, park users prefer to 
walk to park in the shortest distance (1.03 km) compare to other duration of visits. 
 
Figure 7.9 Comparison Between Duration of Visits of Threshold Distances Service Area 
of Park 
As a result, the planner needs to make more consideration on the facility provided to 
encourage park users enjoy their longer amenity time inside park as well as the improvement 
of the accessibility to be in the good condition can be reflect as a factor to encourage more 
economic mode to travel to park. However, the different facility also attract park users to 
spend different activity time at park, the next step is to identify the different facility effect to 
the different threshold distance as explained in the following section. 
 The facility provided for different type of activity inside park: 
The value of estimated coefficients of travel cost and travel time value for single and multiple 
activity that users performs at park can be described as in Table 7.6 and Table 7.7, respectively. 
As explained for the definition of activity in Chapter 4 already, this application was then 
apply to determine the effect of different combination of activity on threshold distance by 
classified into two categories that are single and multiple activity. The single activity is 
activity that users select only one type of activity to perform at park, on the other hand, the 
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multiple activity is represented by the many types of activity that users selected together to 
perform in the same time. 
Table 7.6 Estimation Results for Travel Time and Travel Cost Parameters for Single 
Activity 
  
Unstandardized Coefficients  
Explanatory Variable Parameter Std. Error 
t-Statistic Sig. 
Constant, α 181.143 97.037 1.867 .000 
Travel cost /Travel time value, γ 1.789 .208 8.597 .000 
 
Table 7.7 Estimation Results for Travel Time and Travel Cost Parameters for Multiple 
Activities  
  
Unstandardized Coefficients  
Explanatory Variable Parameter Std. Error 
t-Statistic Sig. 
Constant, α 196.025 50.145 3.909 .000 
Travel cost /Travel time value, γ 2.274 .157 14.517 .000 
The facility provide inside parks play an important role for the planner to focus on the target 
activity that will be served for specify type of park. The different activity concern with 
different target group of users who perform different activity at park would induce users to 
visit park in different mode selection in with different perceive distance as shown in Figure 
7.10. 
 
Figure 7.10 Comparison Between Activity of Threshold Distances Service Area of Park 
As expected that the more facility for multiple type of activity can encourage more users to 
visit park in longer distance. It can be seen that for multiple activity (1.73 km.), park users 
enjoy their walking distance longer than for perform single activity (1.07km.) at park. 
Consequently, in order to encourage users stay longer at park to perform a variety of activities 
inside park, the different types of supporting facility need to be prepared to support that 
specific policy consideration. 
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4. Application concern with life style of park users in the community (Accompany person and 
Frequency of visit): 
The life style of users in the proximity area of park service would persuade the different 
pattern of park utilization from users in term of accompany person to visit park and their 
frequency of visit. Due to the reason that park is a kind of public facility that need to 
maximize social benefit to users, consequently it should be provide for the purpose of daily 
visit and visitor can enjoy together with their accompany person. The more frequent of visit 
and together with more accompany users mean the more opportunity of park can provide 
benefit to the society. The threshold distance was applied to identify the service area of park 
from park users’ perception in different modal usage as illustrated by Figure 7.11 and Figure 
7.12. 
 The variation of accompany person to visit park: 
The value of estimated coefficients of travel cost and travel time value for the variation of 
accompany person to visit parks range from alone, family & children, friends and spouse can 
be described as in the following Table 7.8, Table 7.9, Table 7.10 and Table 7.11, respectively. 
It can be seen that different accompany person go to visit park together would induce the 
different perception on their threshold distance to obtain the park service. The trend in Figure 
7.11 reflects that the more number of person visit park together would make park users enjoy 
to visit park in longer distance in different modal usage. 
Table 7.8 Estimation Results for Travel Time and Travel Cost Parameters for Visit 
Alone 
  
Unstandardized Coefficients  
Explanatory Variable Parameter Std. Error 
t-Statistic Sig. 
Constant, α 266.666 73.627 3.622 .000 
Travel cost /Travel time value, γ 1.725 .206 8.392 .000 
 
Table 7.9 Estimation Results for Travel Time and Travel Cost Parameters for Visit 
Together with Family & Children 
  
Unstandardized Coefficients  
Explanatory Variable Parameter Std. Error 
t-Statistic Sig. 
Constant, α 241.761 43.319 5.581 .000 
Travel cost /Travel time value, γ 1.779 .166 10.731 .000 
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Table 7.10 Estimation Results for Travel Time and Travel Cost Parameters for Visit 
Together with Friends 
  
Unstandardized Coefficients  
Explanatory Variable Parameter Std. Error 
t-Statistic Sig. 
Constant, α 305.906 42.537 7.192 .000 
Travel cost /Travel time value, γ 1.742 .104 16.721 .000 
Table 7.11 Estimation Results for Travel Time and Travel Cost Parameters for Visit 
Together with Spouse 
  
Unstandardized Coefficients  
Explanatory Variable Parameter Std. Error 
t-Statistic Sig. 
Constant, α 157.527 23.999 6.564 .000 
Travel cost /Travel time value, γ 1.505 .095 15.838 .000 
The service distance from park users perceptions are differently by dissimilar group of 
accompany person, therefore the facility inside park should be provided to encourage specific 
group of users get pleasure from their recreational time at park. Figure 7.11 reviewed the 
significant result to confirm that different group of accompany person result to the different 
perception on the different distance to use different transportation mode to visit park. When 
park users visit park together with their friend, they will not consider much about their travel 
distance since the result of application show that all walking(1.74 km.), cyclist (3.08 km.), 
car(4.03 km.) distance of this group are longer than others. 
 
Figure 7.11 Comparison Between Accompany person of Threshold Distances Service 
Area of Park 
This application should be concerned with the policy regarding to the suitability of facility in 
park and the location for travel to consume the service. The more distance of travel is related 
to the facility provide for users who visit park with their friend, consequently the multiple of 
activity need to be provided to support them to enjoy several kind of activity at park.   
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 The facility provided for daily and recreation users: 
To determine the service area of park users in a various mode comparison, the value of 
estimated coefficients of travel cost and travel time value for the variation of frequency of 
park visits from occasionally, often and very often can be described as in Table 7.12, Table 
7.13 and Table 7.14, respectively. 
Table 7.12 Estimation Results for Travel Time and Travel Cost Parameters for 
Occasionally Visit (< 25 time per year) 
  
Unstandardized Coefficients  
Explanatory Variable Parameter Std. Error 
t-Statistic Sig. 
Constant, α 241.520 41.623 5.803 .000 
Travel cost /Travel time value, γ 2.223 .115 19.271 .000 
 
Table 7.13 Estimation Results for Travel Time and Travel Cost Parameters for Often 
Visit (Between 25 and 50 time per year) 
  
Unstandardized Coefficients  
Explanatory Variable Parameter Std. Error 
t-Statistic Sig. 
Constant, α 306.678 44.229 6.934 .000 
Travel cost /Travel time value, γ 1.377 .102 13.502 .000 
 
Table 7.14 Estimation Results for Travel Time and Travel Cost Parameters for Very 
Often Visit (> 50 time per year) 
  
Unstandardized Coefficients  
Explanatory Variable Parameter Std. Error 
t-Statistic Sig. 
Constant, α 241.274 30.486 7.914 .000 
Travel cost /Travel time value, γ 1.515 .152 9.965 .000 
Figure 7.13 obviously demonstrate that the different pattern of park usage on the frequent of 
visit would result to the different perception on their distance to visit park with different 
modes. The results of application indicated that the consideration should be put to encourage 
park users to be daily users instead of recreation users. Consequently, the perception of 
acceptable distance to walk to park is about 1.40 km that is lower than recreational visit (1.81 
km.). Therefore, the policy to attract or encourage users to visit park need to consider the 
accessibility improvement of park since the most frequent of park visit group are the shortest 
distance.  
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The more comfortable and safety would be the other policy suggestion to enhance the quality 
of walk way to persuade users to visit park that is the one of related accessibility policy as 
shown in the following section. 
 
Figure 7.12 Comparison Between Frequency of Visits of Threshold Distances Service 
Area of Park 
5. Application concern with accessibility improvement of park service (Travel Time):  
The application of threshold distance model regarding to the time to visit park shows the 
significant result that in the longer distance users tend to use more expensive and polluted 
mode. However, in the shorter distance the economical mode can be promoted as there is 
some potential of high accessibility of park service influence user to walk or cyclist to park. 
The result of this application can be used to verify the important of park allocation that effect 
to the recreational behavior of park users in the community, especially on the travel behavior 
of park visit.  
 The allocation of park provide in the community: 
To determine the service area of park users in a various mode comparison, the value of 
estimated coefficients of travel cost and travel time value for the variation of travel time to 
visit park from long (> 20 min.), medium (Between 10 and 20 min.) and short (< 10 min.)can 
be described as in Table 7.15, Table 7.16 and Table 7.17, respectively. 
Table 7.15 Estimation Results for Travel Time and Travel Cost Parameters for Long 
Duration (> 20 min.) 
  
Unstandardized Coefficients  
Explanatory Variable Parameter Std. Error 
t-Statistic Sig. 
Constant, α 441.685 47.741 9.252 .000 
Travel cost /Travel time value, γ 1.558 .102 15.229 .000 
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Table 7.16 Estimation Results for Travel Time and Travel Cost Parameters for Medium 
Duration (Between 10 and 20 min.) 
  
Unstandardized Coefficients  
Explanatory Variable Parameter Std. Error 
t-Statistic Sig. 
Constant, α 230.987 7.399 31.220 .000 
Travel cost /Travel time value, γ 1.144 .054 21.278 .000 
 
Table 7.17 Estimation Results for Travel Time and Travel Cost Parameters for Short 
Duration (< 10 min.) 
  
Unstandardized Coefficients  
Explanatory Variable Parameter Std. Error 
t-Statistic Sig. 
Constant, α 147.398 14.580 10.110 .000 
Travel cost /Travel time value, γ .804 .186 4.321 .000 
Base on the result of model for different travel time to visit park, Figure 7.13 is provided to 
view the different perception of minimum distance to users to visit park in a different 
classification of modal usage.  
 
Figure 7.13 Comparison Between Travel Time of Threshold Distances Service Area of 
Park 
As expected that the allocation of park that result to different travel time to users influence 
recreational users’ behavior. The longer distance would influence on the perception of users 
and limit their travel distance to walk to park not only in the longer distance but also result to 
the longer time. The park planner should pay attention to improve the accessibility for the 
long distance location of park to be more comfortable, safety or special public transportation 
to support their recreational time. Since the far distance of park to users would obstruct their 
recreational behavior and it seem to be the difficulty to that group of users have no chance to 
visit park in frequently as they are a captive users. 
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7.2 PREFERENCE APPROACH 
Based on the result from SI and WTP model, it is noticeably seen that the park users’ behavior 
effect to the value of preference. The recreational travel characteristics for travel and activity 
influence to the satisfaction of service and contribution of money for maintain the quality of 
park service. The policy suggestion can be implied from the relationship of both traveling and 
perform activity effect on park users preference by apply the sensitivity analysis of the 
preference model. This assessment demonstrated that the effect of actual spending for both 
activity and travel is directly related to the WTP while the preference factor and the 
satisfaction have inverse relationship. Within this relationship, the effect in the changes of 
policy variable can be applied to several policy developments as follows: 
 Accessibility of park improvement:  
The result could be implied that without the change in any expenditure for activity and 
regardless with satisfaction on service, park users would like to contribute their money to 
maintain the quality of park service. However, if they need to travel in longer distance, they 
may compensate their money less on the willingness to contribute to the society that could be 
graphically demonstrated by Figure 7.14.  
 
 
 
 
 
 
 
 
 
Figure 7.14 Application of WTP Model (Travel Cost and Travel Time)  
This reasonable result could be used to confirm that the improvement on the accessibility of 
service is not only can attract more users to spend longer time at park as shown previously in 
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the integrated expense model and threshold distance model, but it also increase in users’ 
benefit as they perceive less difficulty to obtain the service. Therefore, the improvement or 
maintain the quality of access to park can reduce users’ travel time and cost that also induce 
more benefit to users in term of their willingness to contribute to the public work. 
 Attractiveness of park improvement: 
Moreover, the relationship also indicated that the effect on expense in activity has more effect 
on the amount of WTP than expenditure incurred in getting to park site. It means that with the 
same time and spending for recreational travel to park, users who do activity with high 
amount of expense and stay longer for activity in park would contribute less money for public 
improvement program. The finding could direct to the useful application by consider the 
sensitivity on the explanatory variable effect to the model. As a result, the analysis was 
performed to illustrate the significant of activity variable to monitoring the effect to the 
number of respondent on a state amount of WTP as illustrated in Figure 7.15. For activity 
characteristics, there are two related attributes that explain the behavior to perform activity at 
park site in term of duration to perform activity, and money spending for activity. The 
application on these policy variables can be used to confirm the recreational behavior of park 
users that in the limited budget, park users would spend money to enjoy activity at park in the 
inverse proportion of contribution to the society. Therefore, the behavior approach could be 
used to relate with this preference approach to draw the relationship of the recreational 
behavior of activity effect to other variables for launch the effective policy for park service 
improvement. 
 The quality of park service improvement: 
On the opposite way, concerning park users’ preference for quality of park service 
improvement, satisfaction of service was represented by satisfaction index. The result of 
analysis confirms that the enhancing the quality of service in 1 percentage increase in 
satisfaction would result to the more willing to pay to maintain the quality of service as 
depicted by Figure 7.16. The influence of this attribute could be implied that the preference 
have more effect to the WTP than behavior attribute. From this relationship, it can be seen 
that the maintenance of park service quality in the good condition can not be longer ignore to 
since it is relatively sensitive to the preference of users. 
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Figure 7.15 Application of WTP Model (Activity Cost and Activity Time)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7.16 Application of WTP Model for Public Park Service Improvement on Quality 
of Service 
The comparison of the influence of this preference attribute to the other attributes on 
behaviors could be graphically demonstrated as shown in Figure. 7.16. From this relationship, 
it can be seen that maintaining the quality of park service in the good condition would result 
to the users’ benefit in term of willingness to pay more than the effect of other variables from 
behavior approach. 
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Figure 7.17 Conclusion of WTP Model Application  
From all result of application, it was already in agreement with the hypothesis that diversity 
and variation of pattern of park usage result to various preference of park users in term of 
WTP. Therefore, the qualification method to assess the behavior and preference of park users 
plays a vital role in understanding the relationship of recreational behavior on travel can 
activity of park users together with their preference on public participation on quality of park 
improvement program. This useful information can be used to reflect the role of park users’ 
behavior along with users’ preference not only to assess the recreational benefit from 
recreational behavior of park users, but the preference benefit can be quantified based on the 
estimation of willingness to pay of park. Base on users’ view along with the application from 
this relationship, it can be launch for the useful policy of park service improvement to fulfill 
the need of the target group of this kind of public service. 
 
7.3  INTERACTION OF BEHAVIOR AND PREFERENCE APPROACH 
It is also presumed that the recreational activity and location characteristic also play vital role 
on examine the interaction between valuation of personal expense and society contribution. 
Since the travel characteristic is also clearly demonstrated the useful result. For users who 
visit park in longer duration would value their visit higher than short duration. And it was 
evidently confirmed by the frequent of visit that the more frequent of visit would try to 
participate and willing to improve quality of park service. This might come from the reason 
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that they have more ownership attitude to park than the recreation visit group. Consequently, 
the different type of activity that users perform at park also results on different preference on 
this kind of public service. Visitors having more activity perform at park would value their 
preference higher than single activity compare to their total expense. Park users’ 
characteristics are also important variables explaining recreation activity since the role of 
users’ characteristic is to combine with those of activity and location characteristics in 
different pattern of park utilization. Knowledge about these characteristics is essential to focus 
on the totality of park users and their inherent needs. It was found that that preference value 
factor represent the relationship between recreation valuation for a case of park and the 
preference on public participation for quality of park service improvement. 
7.3.1 Park Users’ Characteristics 
For park users’ characteristics, it can be seen that the main variable that influence on diversity 
of preference on park utilization consists of gender, age, monthly income and occupation. 
Perhaps it may be explained by the fact on how different group of users value their park 
service consumption and preference value on public relations. Among all personal 
characteristics of park users, the very interesting is that there is a big different between the 
preference value factor. In the comparison case of gender, it is obviously seen that male value 
their recreational trip and activity much more than willingness to compensate for improve the 
existing situation of park service than female do. The result for age case is also pointed out 
the same fashion. Old people concern with participation on public involvement than young 
group. However, the very rational finding resulted on the income variable that high income 
users tend to have more responsibility to the society and public facility that they concern than 
lower income groups. As expected that the occupation of users also lead to different 
preference on park utilization. Since the result designated that for users who are public 
workers would show their accountability on public participation to contribute on value public 
service greater than other group of users. 
The sensitivity analysis was performed by consider park users’ characteristics to demonstrate 
the change in preference value factor when apply this conceptual of study to other study area 
that have different distribution of socioeconomic.  The representative of park users’ 
socioeconomic characteristics, income was selected to perform analysis and the result can be 
viewed as shown in Figure 7.18.  
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Figure 7.18 Application of Preference Value Factor VS Income 
 
This kind of socioeconomic play a very important role in park planning since the possible 
changes in income influence on value of time result to the rate of preference value factor. The 
relationship revealed that there is directly relationship between users ability to expense and 
preference value factor. The higher income would lead to the more PVF.  
7.3.2 Recreational Activity and Location Characteristics 
It is also presumed that the recreational activity and location characteristic also play vital role 
on examine the interaction between valuation of personal expense and society contribution. 
Since not only the duration visits, type of visit and type of activity result to different attitude 
on pattern of park usage. But the travel characteristic is also clearly demonstrated the useful 
result. For users who visit park in longer duration would value their visit higher than short 
duration. And it was evidently confirmed by the frequent of visit that the more frequent of 
visit would try to participate and willing to improve quality of park service. This might come 
from the reason that they have more ownership attitude to park than the recreation visit group. 
Consequently, the different type of activity that users perform at park also results on different 
preference on this kind of public service. Visitors having more activity perform at park would 
value their preference higher than single activity compare to their total expense. The finding 
could direct to the useful application by consider the sensitivity on the actual spending on 
recreation travel and recreation activity. The analysis as shown in Figure 7.19 indicated that 
the benefit from activity has value of slope more than travel benefit.  
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Figure 7.19 Application of Preference Value Factor VS Recreation Travel and Activity 
 
It means that when the same amount of cost and time spend for enjoy recreation at park, the 
preference value factor would influence by benefit from activity more than travel. It might be 
from the fact that most of park users would like to enjoy their recreation time at site more than 
traveling to park. 
Concerning park users’ preference for quality of park service improvement, there is an 
explicit preference for mixed types of activity and strong variation in pattern of park 
utilization. Therefore, it can not be longer ignore to maintain the quality of park service in the 
good condition since the level of satisfaction is considerable sensitive to the preference value 
factor when the value is less than approximately 0.2 as shown in Figure 7.20. 
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Figure 7.20 Application of Preference Value Factor VS Satisfaction of Park Service 
Avg. Satisfaction Index = 0.70 
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From all result of application, it was already in agreement with the hypothesis that diversity 
and variation of users characteristics and pattern of park usage result to various preference 
value factor. Therefore, the useful data collected plays a vital role in achieve of this useful 
result of analysis. By apply the qualify data to this unconventional methodology, the 
alternative approach in delineating the total spending on recreational benefit related to 
preference on public participation on quality of park improvement program can be drawn a 
useful conclusion. It can be used to reflect the role of personal characteristic of park users 
along with activity and location recreational characteristic on estimation of benefit of park in 
monetary term compared to preference value of public service. 
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CHAPTER 8 
CONCLUSIONS AND RECOMMENDATIONS 
 
8.1  CONCLUSIONS 
As a basis for the methodological approach, the present study carried out an empirical study 
public parks in Saga city, Japan. This study relates the leisure activity and travel behavior to 
recreational sites from users by utilizing a qualitative and quantitative approach from the 
interview survey. The use of questionnaires for gathering information on the consumption of 
public service is to stimulate the visitor emotions. Based on this approach, the major concerns 
of park utilization that are park users’ behavior, recreational travel characteristics, preference 
and attitude on their visitation can be captured and integrated for analysis. To stimulate public 
awareness of potential amenity benefit, the park users as the main stakeholder to consume the 
service was asked for their opinion as an input for the establishment of a method to quantify 
the recreational benefit of park users’ behavior and preference through several determinants 
with a very high statistically significant results (integrated expense, threshold distance, 
consistency WTP and Satisfaction Index). The investigation on different factors’ effect on 
different behavior on park visit and users’ preference can be concluded into two main 
category of analysis as follows:  
 Park users’ behavior: Integrated expense and Threshold distance 
This study employed the recreation valuation method to establish two behavior assessment 
methods of park users that are integrated expense and threshold distance. For the first 
approach, integrated expense, this indicator could be useful to guide park planner to 
monitoring the relationship of users’ behavior on recreational travel and activity. Since 
various types of activity affect the value of integrated expense factor and the facilities inside 
park induce the differentiation on types of activity selection and different modes selection to 
select park. Therefore, the multiple activities are recommended to provide for the users who 
have potential to visit park within the proximity area instead of longer distance. For the latter 
approach, threshold distance, this study provides an alternative way to determine the 
relationship of mode and distance to clarify the role of travel behavior on park visit through 
the measurement of the actual service area of public parks based on the application of the 
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threshold distance. It was noticeably verified by this methodology that more than 70 percent 
of park users within park service are walkers and cyclists. The findings of inexpensive modes 
on commuting to park warrant the promotion of non-motorized modes for recreational activity. 
There is potential for a substantial increase of these physically active travels to the park 
instead of an uneconomical and environment unfriendly mode. The usage of walking and 
cyclist are not only to promote health-enhancing physical activity by these recommended 
modes, but also public park utilization encourage daily life of residents due to the reason that 
the frequency of park visit depends on accessibility of transportation modes. Thus, a 
uniqueness of this study on the linkages between supply of green spaces and the social needs 
can provide fruitful insights concerning non-motorized park users to launch a more effective 
plan complemented with the target group of park users and for the provision of a better 
service according to the specific requirement.  
 Park users’ preference: Consistency willingness to pay model and Satisfaction index 
To deal with users’ preference, this study established the unconventional method to verify the 
consistency of the process of recreational benefit estimation on the application of contingent 
valuation method of WTP. The string method was utilized to verify the consistency of the 
sequence of binary code, consequently, the monetary valuation from benefit estimation of the 
stated amount of WTP for maintaining the quality of park service can provide the useful 
information for the affect of preference of park users on WTP. This implication was obtained 
from the relationship that the more expenditure and time spending to visit park and do activity 
would contribute less amount of WTP. This behavior was implied that this group of users was 
recreational users rather than daily users since the latter group would have their residences 
within the proximity area to park that they can have more access to reach park and they can 
visit more often. Together with satisfaction index determination, the study recommend to 
maintain the condition of park service in the good quality or improve the quality of service in 
the entire criteria of satisfaction evaluation (landscape of park, facilities inside park, layout of 
park, park management and accessibility of park). Therefore, the consideration should be 
given to not only improve the quality of park service to increase the recreational benefit to 
users but also increase the number of daily users by consider the accessibility and 
attractiveness improvement. Since the users’ who have more appreciation to consume the 
service and have potential to visit park habitually would participate on public concern than 
others. 
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 Interaction of Park users’ behavior and preference: Preference value factor 
Due to the various potential of the stated methodology together with their application of 
analysis, this study also integrate the park users’ behavior and their preference to capture the 
interaction of these intangible users’ view. Based on this interaction, the preference value 
factor, PVF was proposed to assess the relationship of behavior and preference of park users 
while enjoy an amenity for their leisure time at park. The useful results of the interaction from 
the PVF determination reflected the fact that for many groups of users’ characteristic, and a 
various pattern of park visits, the more consideration should be compensated or provide more 
alternative and/or complement to group of users who has high preference value factor. Since 
they value benefit gain from recreation in a very high rate compare to their preference, on the 
other hand they might not appreciate the existing condition of service or have not much 
willing to participate the public work through the willingness to pay at that time. These results 
would be a valuable tool for policymakers to justify decisions in park planning and policy 
making to place suitable management plans in maintaining quality of public park service in 
association with the preference of the community.  
Based on the useful methodological of this study, the main finding from the behavior 
approach, preference approach and its interaction can be summarized as follows: 
1. Based on the behavior approach, the integrated expense model shows the integration 
between travel and activity expense indicated that various types of activity have 
different value of distance and activity factor. If park users perform single activity at 
parks, the values of this factor become 0.37, 0.23 and 0.37 for passive activity, active 
individual activity and active group activity, respectively. When the multiple activities 
were selected, the combination of passive activity with active individual activity and 
active group activity are 0.46 and 0.37, respectively. And the combination of active 
activity for both individual and group of users, the value of factor is 0.41. However, 
the triple activity shows the lowest value that is 0.16 that was less than even one kind 
of activity as shown in Table 4.1. 
2. Among explanatory variables of threshold distance model which are travel cost, travel 
time, and travel speed are applied in the determination of indifferent benefit point 
among different modes that users take to visit park. It was found statistically 
significant at 95 percent significance level with R2 on 0.889. It can be seen that at 
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distance equates to 1.46 km., park users prefer to walk to park rather than other modes. 
However, between 2.73 and 3.57 km., cyclist is more desirable for the range of longer 
distance. And park users would be rational selected to travel to visit park in longer 
distance (>3.57 km.). 
3. Based on the SI results, the average satisfaction of park users is 0.69 that vary from 
characteristics of activity perform in park. The highest value of SI is 0.77 when users 
perform all kind of activity at one time of park visitation, as well as, for the travel 
characteristics, the shorter travel time and travel distance is more prefer to park users 
as the SI value is 0.70 and 0.72, respectively. 
4. Using string method to verify the consistency of WTP data, the consistent string set is 
used as an indicator to check that approximately 90% of all valid data was consistency 
with 0.960 for R2 of the probability willingness to pay model corrected corresponding 
to the corrected cases. 
5. The WTP models show high reliability for coefficient determination of R2 (0.972) with 
all of explanatory variables are positive statistically significant at 95% level of 
confidence with the average WTP equate to 559.24 yen. 
6. Based on the corrected cased obtained from string method, the comparison between 
uncorrected and corrected case can produce the reliability model to make a 
comparison of error reduction with R2 of 0.993. 
7. Based on behavior approach and preference approach, the integration of both 
approaches produces the interaction index from PVF model from the average value of 
benefit from travel and activity equate to approximately 430 and 1800 yen per person 
when the average value of time is 918 yen/hr and SI equate to 0.70. 
8. Based on PVF model, among all personal characteristics of park users, it is obviously 
seen that male has PVF value much more than female that is 20.64 and 10.75, 
respectively. The result for age case is also pointed out that old people (9.38) concern 
with lower PVF value than young group (20.66). However, the very rational finding 
resulted on the PVF value for high income is 8.21, on the opposite way, low income 
has PVF equate to 20.01. For occupation of park users, public servant has the lowest 
PVF (5.33) and student has the highest PVF value (19.19). 
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9. The result from the PVF model also demonstrated that not only type of visit (Daily: 
Recreation; 8.21:18.40), duration visits (Short: Medium: Long; 4.69:9.60:24.52), and 
type of activity (Passive: Active Individual: Active Group; 9.05: 48.78: 16.18) also 
result to different attitude on pattern of park usage, the location of park also influence 
to the value of PVF in term of travel time (Short: Medium: Long; 8.63:12.88:24.15) 
and travel distance (Short: Medium: Long; 8.36:14.47:22.77). 
 
8.2 RECOMMENDATIONS 
This study aims to contribute the development of methodological framework to assess the 
interaction of behaviour and preference of park users while they enjoy recreation and amenity 
time from public park service. The uniqueness of this approach is that it can make a connection 
between the availability of public parks and social needs. This is very useful information to 
guide or locate suitable plan for current and future policy for public park service improvement 
and to enhance the quality of life of the community. Due to the potential of several determinants 
development, not only behaviour and preference of park users can be examined but also the 
interaction of park users’ behaviour and preference can be lead to the very useful information in 
order to monitoring the change effect to the dependent side. The specific recommendations 
based on the useful finding of this study are stated below: 
 Improvement of Attractiveness and Accessibility of park: 
¾ Provide Attractive Facility Inside Parks: Base on the finding from integrated expense 
model, it was recommended that the concern with activity time variable would have 
much effect to this model. Therefore, some special facility or different facility inside 
park would attract users in different behaviour for both travel and activity. Planner or 
government should pay more attention to consider about this relationship when 
provide some kind of facility inside park. 
¾ Organize the special event: Due to some special event or occasional would effect to 
the duration to stay inside park. The organize for the special event such as bazaar, 
school visit, festival, sport game, etc. should be consistence with the accessibility to 
the allocation of site from the implication of integrated expense model. A kind of 
motivation to attract park users to visit park and stay longer to enjoy the special 
activity from the event need to be corresponding to the improvement of the 
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accessibility of park since users can have more accessible park to obtain the service. 
¾ Improvement of Accessibility of Park service: The application of threshold distance 
model confirmed that users perceived actual service area of park differently, the 
relationship of attractiveness and accessibility should be carefully considered for 
service improvement. And the majority group of park users consists of walker and 
cyclists that need to have more comfortable access to encourage their daily visit, on the 
opposite way, the other portion that are motorized mode also need to provide the good 
condition of service in order to motivate users to enjoy their recreational visit in 
different type of park out of their proximity area. 
 The quality of park service improvement: 
¾ The satisfaction of park service derived from users’ benefit in term of WTP based on 
the preference approach and through this interaction of users’ preference, the results 
confirmed that the raise in satisfaction of park users would result to the greater 
improvement of users’ benefit. Consequently, it was suggested that park planner 
should consider to improve the service in term of five evaluation criteria that are 
landscape of park, facilities inside park, layout of park, park management and 
accessibility of park,  
However, this useful framework is still probably not sufficient as a way of quantified 
indications of the value placed by society since the understanding of users’ experiences on their 
recreational behavior was relatively complicated. Moreover, the interview survey on site might 
interrupt the immediate recreational time of users while they enjoy the amenity and surrounding, 
consequently the answers might not represent their genuine behavior and perception. 
Nevertheless, these results provide the potential idea to preserve the nature beauty, enhance the 
quality of park service, promote the enjoyment of this kind of public service and have regard to 
the social and economic well being of the local community, including the needs of the 
environment. 
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8.3  FURTHER STUDY 
However, several extensions of the current study should be further explored alternative 
approaches to combining willingness to pay and behavior data. Efforts in this direction will 
provide additional evidence of the validity of the indirect recreational valuation method and 
retrieve the more useful result on behavior study. Since the more comprehensive data is 
necessary for the application of this approach to obtain more reasonable and reliable results. 
The monitoring in the changes of issues should be considered as well as the subjective data 
need to be measure such as the condition of the environmental inside park, the component of 
park sites, and the population size and other socio-economic characteristics. 
The methodology of this study does not limit only for public parks in Saga City, it can be 
apply for other public facility to support the usefulness of this framework. Since a kind of 
public facility is to provide the service without charge, consequently to provide service 
consistence to the need to users in the community by capture their behavior and preference 
cab provide benefit in term of effective public policy or government plan in the new aspect of 
economic, social, environmental and engineering. The public park is selected as one of public 
service that provide a recreational opportunity and green area to the community, therefore, if 
the future study is applied the methodology of this studies for other type of facility and make 
the comparison case to fulfill the usefulness of this framework, it would be a valuable for 
integrated planning and design green infrastructure that is directly effect to economic and 
sustainable network.  
 162
REFERENCE 
 
 
Adamowicz W., Swait J. Boxall P. C., Louviere J. and Williams M. (2003), “The new 
economics of outdoor recreation: Perceptions versus objective measures of environmental 
quality in combined revealed and stated preference models of environmental valuation”, in 
Hanley N., Shaw W. D. and Wright R. E. (eds), Edward Elgar, Cheltenham, UK. 
Bantayan N. C. and Bishop I. D. (1998), Linking Objective and Subjective Modelling for 
Landuse Decision-Making, Landscape and Urban Planning, Vol. 43, pp. 35-48. 
Bigne, J., E. Andreu, L. and Gnoth, J. (2004), The Theme Park Experience: An Analysis of 
Pleasure Arousal and Satisfaction, Tourism Management, In Press. 
Bright A. D., (2003), A Within-Subjects/Multiple Behavior Alternative Application of the 
Theory of Reasoned Action: A Case Study of Preferences for Recreation Facility 
Development, Leisure Sciences, Vol. 25, pp. 327-340. 
Burgess J. Harrison C. M. and Limb M. (1988), People, Parks and the Urban Green: A Study 
of Popular Meanings and Values for Open Spaces in the City, Urban Studies, Vol. 25, pp. 
455-473. 
Button K. (2002), City Management and Urban Environmental Indicators (Special Section: 
Economics of Urban Sustainability), Ecological Economics, Vol. 40, pp. 217-233. 
Chen, W., Hong, H., Liu, Y. Zhang L., Hou, X. and Raymond M. (2004), Recreation Demand 
and Economic Value: An Application of Travel Cost Method for Xiamen Island, China 
Economic Review, Vol. 15, pp. 398-406. 
Christiansen M. L. (1977), “Park Planning Handbook”, John Wiley & Sons, New York, The 
United States.  
City of Yuma (2002), “General Plan: Chapter 4. Pars, Recreation & Open Space Element”,   
http://www.ci.yuma.az.us/coydcd/general_plan/Elements /chap4.pd 
Cromption, J., L. and Love, L. (1995), The Predictive Validity of Alternative Approaches to 
Evaluating Quality of Festival, Journal of Travel Research, Vol. 34 (1), pp. 11-24. 
 163
Damigos, D. and Kaliamapakos, D. (2003), Assessing the benefits of reclaiming urban 
quarries: a CVM analysis, Landscape and Urban Planning, Vol.64, pp. 249-258. 
Douglas, A., J. and Taylor, J., G. (1999), A New Model for the Travel Cost Method: The 
Total Expenses Approach, Environmental Modeling & Software, Vol.14, pp. 81-92. 
Dwyer L. and Kim C. (2003), Destination Competitiveness: Determinants and Indicators, 
Current Issues in Tourism, Vol. 6, No. 5, pp. 369 – 414. 
Englin, J. and Shonwkiler, J.S. (1995), Modeling Recreation Demand in the Presence of 
Unobservable Travel Costs: Toward a Travel Price Model, Journal of Environmental 
Economics and Management, Vol. 29, pp.368-377. 
Erkip F. (1997), The Distribution of Urban Public Services: The Case of Parks and 
Recreational Services in Ankara, Cities, Vol. 14, No.6, pp. 353-361. 
Freeman, A.M. III. (1993), The Measurement of Environmental and Resource Values: Theory 
and Methods. Resources for the Future, Washington, DC. 
Freestone, R. and Nichols, D. (2004), Realising New Leisure Opportunities for Old Urban 
Parks: The Internal Reserve in Australia. Landscape and Urban Planning, Vol. 68, pp. 109-
120. 
Fogg G. E., (1992), “Park Planning Guidelines”, National Recreation & Park Association, 
The United States. 
Giles-Corti B. and Donovan R. J. (2002), Socioeconomic Status Differences in Recreational 
Physical Activity Levels and Real and Perceived Access to A Supportive Physical 
Environment, Preventive Medicine, Vol. 35, pp. 601-611. 
Gobster, P., H. (1995), Perception and Use of A Metropolitan Greenway System for 
Recreation. Landscape and Urban Planning, Vol. 33, pp. 401-413. 
Gobster P. H. (2002), “Managing Urban Parks for a Racially and Ethnically Diverse 
Clientele”, Leisure Sciences 24, pp. 143-159. 
Goeldner C. R. And Ritchie J. R. B. (2003), “Tourism: Principles, Practices, Philosophies 
(Ninth Edition)”, John Wiley&Sons, Inc. Hoboken, United States of America. 
 164
Grijalva T. and Berrens R. P. (2003), “The New Economics of Outdoor Recreation: Valuing 
Rock Climbing and Bordering Access”, in Hanley N., Shaw W. D. and Wright R. E. (eds), 
Edward Elgar, Cheltenham, UK. 
Hanley N., Alvarez-Farizo B. and Shaw W. D. (2003), “The new economics of outdoor 
recreation”, in Hanley N., Shaw W. D. and Wright R. E. (eds), Edward Elgar, Cheltenham, 
UK. 
Hearne R. R. and Salinas Z. M. (2002), The Use of Choice Experiments in the Analysis of 
Tourist Preferences for Ecotourism Development in Costa Rica, Journal of Environmental 
Management, Vol. 65, pp.153-163. 
Herriges J. A. and Kling C.L. (1999), “Valuing Recreation and the Environment”, Edward 
Elgar, Chltenham, UK. 
Herzele A. V. and Wiedemann T. (2003), A Monitoring Tool for The Provision of Accessible 
and Attractive Urban Green Spaces, Landscape and Urban Planning 63, pp.109-126. 
Hornsten, L. and Fredman, P. (2000), On the Distance to Recreational Forests in Sweden, 
Landscape and Urban Planning, Vol. 51, pp. 1-10. 
Hwang S., Lee C. and Chen H. (2003), The Relationship Among Tourists’ Involvement, Place 
Attachment And Interpretation Satisfaction in Taiwan’s National Parks, Tourism 
Management, In Press. 
Iamtrakul P., Teknomo K. and Hokao K. (2003), Evaluation of Public Park Location Using 
Voronoi Diagram, 9th International Student Seminar on Transport Research (ISSOT), pp. 146-
155. 
Iamtrakul, P., Teknomo, K., and Hokao, K. (2004), Accessibility and Attractiveness for Public 
Park Utilization: A Case Study of Saga, Japan. Proceeding of the International Symposium on 
Lowland Technology (ISLT 2004), Thailand, 1-3, September 2004, pp. 319-324. 
Jim, C., Y. and Chen, W. Y. (2005), Recreation-Amenity Use and Contingent Valuation of 
Urban Greenspaces in  Guangzhou, In Press. 
Kraus R. (1971), “Recreation and Leisure in Modern Society”, Appleton-Century-Crofts, 
New York, United States of America. 
 165
Kyle G., Graefe A., Manning R. and Bacon J. (2004), Effects of Place Attachment On Users’ 
Perceptions of Social And Environmental Conditions in A Natural Setting, Journal of 
Environmental Psychology, Vol. 24, pp. 213-225. 
Kyle G., Graefe A. Manning R. and Bacon J. (2003), An Examination of the Relationship 
Between Leisure Activity Involvement and Place Attachment Among Hikers Along the 
Appalachian Trail, Journal of Leisure Research, Vol. 35, No. 3., pp. 249-273. 
Larson, M., Douglas and Lew, D. K. (2005), Measuring the Utility of Ancillary Travel: 
Revealed Preferences in Recreation Site Demand and Trips Taken, Transportation Research 
Part A, In Press. 
Lawson, S., R., Manning, R., E., Valliere, W., A., and Wang B. (2003), Proactive Monitoring 
and Adaptive Management of Social Carrying Capacity in Arches National Park: An 
Application of Computer Simulation Modeling, Journal of Environment Mangement, Vol. 68, 
Issue 3, pp 305-313. 
Leitmann J. (1999), “Sustaining Cities”, McGraw-Hill, New York, United States of America. 
Lockwood, M. and Tracy, K. (1995), Nonmarket Economic Valuation of an Urban Recreation 
Park, Journal of Leisure Research, 27, 155-167. 
Lopez (2003), “Economics and stakeholders of Ream National Park, Cambodia”, Ecological 
Economics, 1-14, In Press.  
Lopez-de-los-Mozos M. C. and Mesa J. A. (2001), The Maximum Absolute Deviation 
Measure in Location Problem Networks, European Journal of Operational Research, Vol.135, 
pp.184-194.  
Liston-Heyes, C. and Heyes, A. (1999), Recreational Benefits from the Dartmoor National 
Park, Journal of Environmental Management, Vol. 55, pp.69-80. 
Liston-Heyes C. (1999), Stated VS Computed Travel Data: A Note for TCM Practitioners, 
Tourism Management, Vol.20, pp.149-152. 
Mitchell, T., M., (1997), Machine Learning, WCB/McGraw-Hill, Boston, p. 154-170. 
 166
Mugica M. and Lucio J. V. D. (1996), The Role of On Site Experience on Landscape 
Preferences. A Case Study at Donana National Park (Spain), Journal of Environmental 
Management 47, pp. 229-239. 
Nicholls S. (2001), Measuring the Accessibility and Equity of Public Parks: A Case Study 
Using GIS, Managing Leisure, Vol. 6, pp.201-219. 
Okabe A. and Suzuki A. (1997), Locational Optimization Problems Solved Through Voronoi 
Diagrams, European Journal of Operational Research, Vol. 98, pp. 445-456. 
Ortuzar J., D., D. and Willumsen L., G., (1990), Modelling Transport. Chichester, John Wiley 
& Sons, Ltd, New York. 
Ozguner, H. and Kendle, A., D. (2004), Public Attitudes Towards Naturalistic Versus 
Designed Landscapes in the City of Sheffiled (UK), Landscape and Urban Planning, In Press. 
Park T., Bowker J. M. and Leeworthy V. R. (2002), Valuing Snorkeling Visits To The Florida 
Keys With Stated and Revealed Preference Models, Journal of Environmental Management 
65, pp. 301-312. 
Parkan C. and Wu M. L. (2000), Comparison of Three Modern Multicriteria Decision-Making 
Tools, International Journal of Systems Science, Vol.31, No. 4, pp.497-517. 
Pennathur, A., Magham, R., Contreras, L. R., and Dowling, W. (2003), Daily Living Activities 
in Older Adults: Part II-Effect of Age On Physical Activity Patterns in Older Mexican 
American Adults, Vol. 32, pp’ 405-418. 
Phua, M. and Minowa, M. (2004), A GIS-Based Multi-Criteria Decision Making Approach To 
Forest Conservation Planning At A Landscape Scale: A Case Study in The Kinabalu Area, 
Sabah, Malaysia, Landscape and Urban Planning, Vol. 71, Issues 2-4, pp. 207-222. 
Ross, S., M. (2003), Introduction to Probability Models Eight Edition: Chapter 9 Reliability 
Theory (547-600). Amsterdam: Academic Press. 
Roovers P., Hermy M. and Gulinch H. (2002), Visitor Profile, Perceptions and Expectations 
in Forests from A Gradient of Increasing Urbanization in Central Belgium, Landscape and 
Urban Planning, Vol.59, pp. 129-145. 
 167
Sallis, J.F., Frank, L.D., Saelens, B.E. and Kraft M.K. (2004), Active Transportation and 
Physical Activity: Opportunities for Collaboration on Transportation and Public Health 
Research, Transportation Research Part A, Vol. 38, pp. 249-268. 
Scarpa, R., Hutchinson, W. G., Chilton, S., M., and Buongiorno, J. (2000), Importance of 
Forest Attributes in the Willingness to Pay for Recreation: A Contingent Valuation Study of 
Irish Forests, Forest Policy and Economics, 1, pp.315-329. 
Seely et al. (2004), The Application of A Hierarchical, Decidion-Support System to Evaluate 
Multi-Objective Forest Management Strategies: A Case Study in Northeastern British 
Columbia, Canada, Forest Ecology and Management, 1999, pp. 283-305. 
Shivers J. S. (1967), “Principles and Practices of Recreational Service”, The Macmilan 
Company, New York, The United Stated of America. 
Spencer D.M., Kim D., Nelson C. Holecek D. F. (1999), Characteristics And Behaviour of 
Trail Users, Current Issues in Tourism, Vol.2, No.2&3, pp.174-196. 
Syme, G., J., Fenton, D., M. and Coakes, S. (2001), Lot Size, Garden Satisfaction and Local 
Park and Wetland Visitation. Landscape and Urban Planning Vol. 56, pp. 161-170. 
Teknomo, Kardi. Assesses on January 30, 2005, Similarity Measurement, 
http:\\people.revoledu.com\kardi\ tutorial\Similarity\ 
Tian-Cole, S. and Cromption, J., L. (2003), A Conceptualization of the Relationships 
Between Sevice Quality and Visitor Satisfaction, and Their Links to Destination Selection, 
Leisure Studies Vol. 22, pp. 65-80. 
Tinsley H. E. A., Tinsley D. J. and Croskeys C. E. (2002), Park Usage, Social Milieu, and 
Psychosocial Benefits of Park Use Reported by Older Urban Park Users from Four Ethnic 
Groups, Leisure Sciences, Vol. 24, pp.199-218. 
Thissse J. and Zoller H. G. (1983), Locational Analysis of Public Facilities: Some Notes on 
Public Facility Location, in Thissse J. and Zoller H. G. (eds), North-Holland Publishing 
Company, Amsterdam. 
 168
Tomas S. R., Scott D. and Crompton J. L., (2002), An Investigation of the Relationships 
Between Quality of Service Performance, Benefits Sought, Satisfaction and Future Intention 
to Visit Among Visitors to A Zoo, Managing Leisure 7, pp. 239-250. 
Trakolis D. (2001), Local People’s Perceptions of Planning and Management Issues in 
Prespes Lakes National Park, Greece, Journal of Environmental Management 61, pp.227-241. 
Trap J. J. and Cooper J. O. (1989), “Recreation: Current Selected Research, Volume1”, in 
Humphrey F. N. and Humphrey J. H. (eds), AMS Press, Inc., New York, United States of 
America. 
Tyrväinen, L. and Väänänen, H. (1998), The Economic Value of Urban Forest Amenities: An 
Application of The Contingent Valuation Method, Landscape and Urban Planning, Vol.43, pp. 
105- 118. 
White, P. C. L. and Lovett, J. C. (1999), Public Preferences and Willingness to pay for nature 
conservation in the North York Moors National Park, UK, Journal of Environmental 
Management, Vol. 55, pp. 1-13. 
Whitehead, J. C. (2005), Combining Willingness to Pay and Behavior Data with Limited 
Information, Resource and Energy Economics, Vol. 27, Issue 2, pp. 143-155. 
Woolley H., (2003) “Urban open spaces”, Spon Press, London, UK. 
 
 
 
 169
LIST OF PUBLICATIONS 
 
1. REFEREED PAPER 
 
1.1 Analysis of Motorcycle Accidents in Developing Countries: A Case Study on Khon Kaen, 
Thailand. Journal of the Eastern Asia Society for Transportation Studies, Vol. 5, p. 147-
162, Thailand, October 2003. 147-162.  
      Iamtrakul, P., Tanaboriboon, Y. and Hokao, K. 
 
1.2 Walking and Cycling Behavior Within the Service Area of Public Parks. Journal of the 
Eastern Asia Society for Transportation Studies, Thailand, Septermber 2005.  
      Iamtrakul, P., Teknomo, K, and Hokao, K. 
 
1.3 Interaction of Activity Involvement and Recreational Location Selection Behavior: A Case 
Study of Public Parks in Saga City, Japan. Journal of Zhejian University Science.  
      Iamtrakul, P., Teknomo, K, and Hokao, K. 
 
1.4 Interaction Between Recreation Activity and Public Preference: A Case Study on Public 
Parks in Saga City, Japan. Journal of the International Association of Lowland Technology, 
IALT.  
      Iamtrakul, P., Teknomo, K, and Hokao, K. 
 
 
2. INTERNATIONAL CONFERENCE PAPER 
 
2.1 Evaluation of Public Park Location Using Voronoi Diagram. 9th International Student 
Seminar on Transport Research (ISSOT 2003), Thailand, 16-18, December 2003. 146-155. 
Iamtrakul, P., Teknomo, K. and Hokao, K. 
 
2.2 Public Park Valuation Using Travel Cost Method. Proceeding of Journal of the Eastern 
Asia Society for Transportation Studies, Thailand, September 2004.  
Iamtrakul, P., Teknomo, K, and Hokao, K. 
 
2.3 Accessibility and Attractiveness for Public Park Utilization: A Case Study of Saga, Japan. 
Proceeding of the International Symposium on Lowland Technology (ISLT 2004), 
Thailand, 1-3, September 2004. 319-324.  
      Iamtrakul P., Teknomo, K. and Hokao, K.       
 170 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
APPENDIX A: THE QUESTIONNAIRE FORM 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Questionnaire Survey for Park Utilization 
in Saga City 
This questionnaire is a part of doctoral student dissertation in Urban Design Program, Saga University that has undertaken a field 
survey about “Park Utilization in Saga City”. This research is working towards park users’ perspectives on the necessity of quality 
of park utilization, and how it is useful for the community. Your opinion will be very useful to help policy makers make decisions 
and planning strategies. Questions in this questionnaire are regard to your attitudes and opinions, and there is no right or wrong 
answer. Your view is essential for the study since it enables us to capture park users’ attitudes and involvement. The data will be 
used only for academic purpose. Thank you very much for your kind cooperation. 
No.______________________Date:________/______________/________Place:___________________ 
Part 1: Questionnaire to assess information of users related to park visitation experience in different function of park 
1.1) Please select park that you visit from the following choice: 
             Mt. Kinryu park                                        Shirin park                               Ishiibi park                                      
             Saga Castle park                                       Kono park                                Hasuike park 
1.1.1) Day of visiting:         Weekend            Weekday      
 
1.2) What is(are) the most influenced source(s) of information that makes you choose this park for your visitation (Can select more 
than one) 
               Relatives/Friends                                    Travel Guided books                Travel Agency 
               TV/Radios                                               Magazines/Newspapers/Printed Advertisements 
               Internet                                                    Others (Specify)__________ 
 
1.3) Whom do you accompany with to visit this park?  
              Alone                                                        With friends                             With Spouse           
              With Family & Children                           With relatives                          Others (Specify)__________ 
 
1.4) How many people are traveling together in this trip (including yourself)? 
       Number of persons __________ 
 
1.5.) Which (if any) of these activities do you participate during visit this park? (Can select more than one) 
Passive activity: sightseeing, sitting, relaxing, rest, take a fresh air, watching people, socializing, picnicking, barbeque, 
festival, party, etc. 
Active individual activity: walking, jogging, running, bicycle, rollerblade, skateboard, exercise, walking with dog, etc. 
Active group activity: playing sports, for example, soccer, baseball, basketball, volleyball, tennis, football, golf, etc. 
Miscellaneous: zoo, watch zoo animal, museums conservatory, birding, feed birds, commuting through park, working, 
studying, etc. 
1.5.1) What is your motivation to participate activity in Q.1.5) to do at this park? Please order the priority, 1 implies the most 
benefit gain from that activity, 5 implies the least benefit gain from that activity. Please put number 1 to 5 for the prioritization in 
the box     . 
Pleasure seeking. 
Escape duty: escape from feeling of obligation 
Exercise: play sports and exercise 
Escape challenge: to engage in simple non challenging activities 
Compensation: have experiences that are missing from their typical daily life 
Familiar routine: to follow a familiar, comfortable routine 
Sensibility: playing gain a sense of aesthetic stimulation. 
Helping others: encourage and help others 
Self enhancement: use their talents and develop skills 
Status: get attention and achieve a feeling of importance 
 
1.6) How much money you spend for doing activity at this park? 
       Amount of money__________ yen 
 
1.7) How long do you spend your time to do activity at park? 
              _________Hours                                     __________Minutes        
 
 
 
1.8) How often do you visit this park? 
              Once of more per week                           Once every two weeks               Once per month           
              Once every two months                           Once every 6 month                  Others (Specify)__________      
                    
1.9) Where is your origin before you come to this park and please specify the name of district for your origin? 
       Origin [ District name] :__________  
              House                                                       Work place                               Shopping center           
              School/University                                    Others (Specify)________   
 
1.10) What kind of transportation do you take to this park? 
              By walking                                              By bicycle                                 By motorcycle           
              By car                                                      By bus                                       Others (Specify)__________ 
 
        This question is related to transportation to park, please answer the following question regarding to the mode that you selected 
in Q. 1.10. And as if you have to visit this park by other mode of transportation other than the one that you selected in Q 1.10.   
1.10.1) If you (have to) visit this park by walking, bicycle and motorcycle, please answer the following question.  
For each mode, please rating the level on each variable that are assigned as followings: 1 for very low; 2 for low; 3 for medium; 4 
for high; and 5 for very high. 
Mode of transportation Time to go to park (min) Cost (yen) Distance (km.) Safety Comfortable 
Walking       
     
Bicycle       
     
Motorcycle  
     
 
1.10.2) If you (have to) visit this park by CAR, please answer the following question. 
                   Alone                                                      Ride Sharing                           
                                                                                                          
Others(Specify)______                                                                   Others (Specify)______            
 
 Origin Go to parking lot Parking On car Parking Go from parking lot to park 
Time (min)      
Cost (yen)      
Distance (km.)  -  -  
Safety        Very good = 5             Good = 4                 Medium = 3               Low = 2                    Very low = 1 
Comfortable        Very good = 5             Good = 4                 Medium = 3               Low = 2                    Very low = 1 
 
1.10.3) If you (have to) visit this park by BUS, please answer the following question. 
                                                                                                             
   Others(Specify)______                                                                Others (Specify)______            
 
Origin Go to bus stop Bus stop On bus Go from bus stop to park 
Time (min)     
Cost (yen)  -   
Distance (km.)  -   
Safety        Very good = 5             Good = 4                 Medium = 3               Low = 2                    Very low = 1 
Comfortable        Very good = 5             Good = 4                 Medium = 3               Low = 2                    Very low = 1 
 
 
 
1.11) Are you willing to visit this park again?  
              Yes                                                           No  
1.11.1) From Q 1.11, 
 If your answer is “Yes”, please select the factor(s) that is/are the reason(s) that make(s)you will come to visit this park 
again. (Can select more than one) 
 If your answer is “No”, please select the factor(s) that is/are the reason(s) that make(s) you will not come to this park 
again. (Can select more than one) 
Facility inside park: The adequately and condition of facilities such as sports facility, toilet, bench, etc.  
Layout of park: The location of natural environment and facilities inside park. 
Park management: The environment inside park such as air, noise, level of users crowded, cleanliness, etc. 
Accessibility of park: The proximity roadway to assess park within reasonable time and distance. 
Social environment inside park: The social environmental in park that can be users’ behavior, security/safety, racial 
problem, etc. 
Personal factor: The personal reason such as familiarity/unfamiliarity, preference, etc. 
Others (please specify)________________________________ 
 
1.12) Please circle      on the scale of the level of satisfaction on the factors of this  park that you visit 
                                                                                                       Level of satisfaction                                                                 
                                                                 Very good   Good    Medium   Low    Very low 
Landscape of park                                            5              4            3            2            1 
Facility inside park                                           5              4            3            2            1 
Layout of park                                                  5              4            3            2            1 
Park management                                             5              4            3            2            1 
                Accessibility of park                                        5              4            3            2            1 
 
1.13) Please circle      on the scale of the attitude and perception of this park that you visit 
                                                                                                       Level of satisfaction                                                                 
                                                                Very good   Good    Medium   Low    Very low 
       Security/Safety                                       5              4            3            2            1 
Comfort                                                           5              4            3            2            1 
Ownership                                                       5              4            3            2            1 
Participatation                                                 5              4            3            2            1 
 
1.14) How do you rating the overall quality of park service of this park      
              Very Good = 5              Good = 4                      Medium = 3                     Low = 2                          Very Low  = 1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Part 2: Questionnaires to Assess Park Users Attitudes and Concerns 
Since there is some problems related to park service that you have faced when you visit. In addition, the government may not 
notice that it is urgent for improve this condition or not. Your opinion and concerns will be very useful to provide the information 
related to this kind of problem. The objective of this part is to measure how the people in the community concern with the quality 
of park utilization to benefit for maintenance works. This part would like to access park users’ willingness to pay for park quality 
improvement and compensation for users who have to use poor condition of park. This can be used to propose the new method for 
calculating park users’ benefit for the government agencies. Please answer the questions as trustfully as you can so that the benefit 
of park quality improvement can be appraised. 
No. Question Answer Reason 
2.1 Some people have opinion that users should 
participate with government in planning 
methodology for maintenance work for park, 
do you agree with this opinion? 
Yes/No  
2.2 Some people have opinion that users should be 
responsible for maintenance cost for park 
quality improvement, do you agree with this 
opinion? 
Yes/No  
2.3 From Question in part 2.1) that you already 
mentioned for the problem of park utilization, 
would you will be willing to pay the service 
fee for the park quality improvement? 
 
 
Yes/No 
(check 
one 
only) 
Please give the reason why you would not pay the service 
fee. 
1. Government should take other budget 
2. Residents should contribute their money for maintenance 
works 
3. Strictly enforce to planner to design suitable park 
4. Control quality for park maintenance 
2.4 Which of the following best describe your 
household decision?  
(check 
one 
only) 
1. Willing to pay, but not able 
2. Able, but not willing to pay 
3. Not able, not willing to pay 
2.5 Which do you think is the most suitable 
method for the park quality improvement fee 
collection 
(check 
one 
only) 
1. Recover through tax 
2. Recover through entrance fee 
3. Others (Please specify)________________ 
2.6 If you have to visit park everyday, however, 
park is not in the good condition, not only the 
surrounding and environment but it is also in 
unsafe condition. It is necessary to ask the 
participation from users. If you would be 
willing to pay 1,000 yen per month for park 
improvement fee, so that government can 
improve poor quality of park to good 
condition, would you be willing to pay the fee? 
(check 
one 
only) 
Yes (go to next question) 
No (go to Q. 2.7) 
2.7 Suppose you would be will to pay 1,500 yen 
per month for park improvement fee, would 
you be willing to pay? 
(check 
one 
only) 
Yes (go to Q. 2.9) 
No (go to Q. 2.8) 
2.8 Suppose you would be willing to pay 500 yen 
per month for park improvement fee, would 
you be willing to pay? 
Yes/No  
2.9 What is the maximum that you are willing to 
pay for the park improvement to be in good 
condition and safe? 
 Maximum fee is ________yen per month. 
 
 
 
 
 
 
 
 
 
 
 
Part 3: Questionnaires to Assess Household Characteristics and Socio-Economic of Park Users   
This part is provided to gather the information about household characteristics and socio-economic of park users. This information 
will be very useful for this research since your information will play an important role in the utilization of park that can lead to 
useful information for the segmentation of group of people in the community who visit park. Different group of people can 
influence to different choice of park utilization that need to be observed. Your information will be only used for academic purpose. 
Gender:         Male                                       Female 
Age:   __________ years       
Education:         Primary School                      Secondary School                  Technical/Diploma 
        Bachelor Degree                    Master Degree                        Other___________ 
Occupation:         Government/State enterprise employee         Private employee/Company officer           
        Business/Merchant                                         Labor 
        Student                                                           Others______________________ 
Household size:         1                    2                       3                      More than 3  (Please specify) _____           
No. of children (under 10 years):         None              1                       2                      More than 2 (Please specify) ______ 
No. of females:         None              1                       2                      More than 2 (Please specify) ______ 
No. of car ownership:         None              1                       2                      More than 2 (Please specify) ______ 
Driver license         None              Occupy  
No. of motorcycle ownership:         None              1                       2                      More than 2 (Please specify) ______ 
Motorcycle license         None              Occupy 
No. of bicycle ownership:         None              1                       2                      More than 2 (Please specify) ______ 
Monthly income (Yen):         No income                             Less than 100,000                   100,001-200,000 
        200,001- 300,000                  300,001- 400,000                    400,001-500,000                  
        500,001- 600,000                  More than 600,000 (note)___________________   
Marital status:         Single            Married            Divorced/ Widowed /Separated                                        
Ownhome or rental:         Ownhome      Rental              Others (Please specify) _____________________             
Length of residence:   ___________years       
Residential location: District name:________________ Zip code:____________________ 
Thank you for your kindly cooperation!!!. 
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Appendix B1: Summary of Data Collection in Study Area  
The data collection from questionnaire survey for Park Users’ behavior and Their Preference 
can be explained by the following: 
Category Description 
Survey:  
Onsite interview survey 8-20 May 2004 
Questionnaire sheet Multiple choice 
Interview survey   15 persons per day 
Approach Reveal preference 
Three Public Parks (Total of 289 set)  Saga Castle Park (96), 
Shinrin Park (96) 
Kono Park (97) 
Weekday : Weekend 113(39.1 %):176(60.9%) 
The detail of analysis consists of three main categories that are pattern of park utilization, 
accessibility of park and attractiveness of park) as follows: 
Pattern of Park Utilization: 
1. Influenced source of information: while 26% because the park is located in their 
neighborhood, while only 6% they know from the sign/street information. Surprising 
result is that the other source of medias such as travel agency, magazine, internet has 
very small contribution to the park information. 
2. Accompany person to visit park: It is interesting that family with children is only 
about 1/3 while going to park with friend is about ½ of the total visitor. 
3. Number of people traveling together: most of people travel in small group of 2-4 
people. 
4. Passive activity:   Yes 148 (51.2 %), No 141 (48.8%) 
5. Active individual activity:  Yes 58 (20.1 %), No 231 (79.9%) 
6. Active group activity:  Yes 1508 (51.9 %), No 139 (48.18%) 
7. Miscellaneous:   Yes 55 (19.0 %), No 234 (81.0%) 
8. Ranking of Psychology benefits 
First rank:  Pleasure seeking  115 (39.8%) 
  Escape Duty           81 (28.0%) 
  Exercise                   37 (12.8%) 
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Second rank: Escape Duty          67 (23.2%) 
  Pleasure seeking           64 (22.1%) 
  Exercise                        42 (14.5%) 
Third rank:    Exercise                        42 (14.5%) 
  Escape duty                  40 (13.8%) 
                        Pleasure seeking           37 (12.8%) 
Forth rank:  Compensation           42 (14.5%) 
  Sensibility    31 (10.7%) 
  Status                             27 (9.3%) 
Fifth rank: Status      38 (13.1%) 
  Sensibility      36 (12.5%) 
  Compensation                34 (11.8%)  
9. Money spend for doing activity at park:  About half of the visitors (58.8%) have no 
expense on park visitation. However, the visitors should be divided into groups like 
this: 0, <=500, <=1000, <=1500, <=2000, <=3000, >3000 
10. Time to do activity at park: Most of the visitors spend long time to stay at park. It 
may influence by the other factor. To get better explanatory result, it should be 
categorized into 15, 30, 45 and 1 hour. And if it is cross tab with other variables, the 
more interesting results can be achieved (day of visit, influenced source of information, 
accompany person to visit park, number of people traveling together, activity in the 
park, frequency to visit) 
11. Frequency to visit park: About half of the visitors can be classify to be frequent 
group. To be precise estimated of ratio number of visit, rough estimation for park 
visitation will become: 
- 1-2 per week  = 50 visit per year 
- once every two week  =  25 visit per year 
- one per month  = 12 visit per year 
- one per year/first time = 1 visit per year 
 
 
 
 
 
 
 
 
 
  179
Appendix B2: Summary of Data Collection Based on Accessibility and Attractiveness of  
                         Park Based on Users’ Preference: 
12. Origin before visiting park: Most of visitors go to park from home (234, 80%). 
13. Travel time: The statistical shows that mean is about 20 min. and median is 15 min. 
The comparison with activity time can lead to more useful result. 
14. Travel distance: The mean of this variable is about 7.6 km. with 3.5 km. median. The 
classification of distance in group may give the useful information. 
15. Travel cost: Most of the visitors spend to cost to travel to park. However, about half 
of visitors pay money to do activity at park, the maximum payment is about 2000 yen 
that indicate very high value of activity at park that need for more analysis. 
16. Willingness to visit park again, No = 2, Yes= 287 
 Facility inside park:   No =182 , Yes = 107 
 Layout of park:  No = 150, Yes = 139 
 Park management:  No =198, Yes = 91 
 Accessibility of park:  No = 201, Yes = 88 
 Social environmental inside park:  No = 261, Yes = 28 
 Personal reason:  No = 195, Yes = 94 
 Other reason:  No = 286, Yes = 3 
17. Level of satisfaction of park: 
Criteria to Evaluate Quality of Park service  
Score 
 
landscape 
of park 
facility 
inside park 
layout of 
park 
park 
management 
accessibility 
of park 
Very low 1 0 0 3 1 
Low 4 20 8 15 13 
Medium 51 120 123 100 100 
High 129 108 108 120 110 
Very high 104 41 50 51 65 
18. Attitude and perception on park service 
Criteria to Evaluate Attitude and Perception of Park service 
 
Score 
 
security/safety 
of park 
comfortable 
inside park 
park 
ownership
participation 
of park 
overall 
quality of 
park 
service 
Very low 1 1 0 2 1 
Low 6 5 2 7 2 
Medium 83 63 91 90 64 
High 120 134 127 124 167 
Very high 79 86 69 66 55 
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Appendix B3: Summary of Data Collection Based on Willingness to pay (WTP): 
19. Participate with government in planning methodology, No = 53, Yes = 236 
20. Responsible for maintenance cost of quality improvement,  No =  128,Yes = 161 
21. Willingness to pay service fee for park quality improvement, No =  201,Yes = 88 
22. Reason for not pay the service fee,  
 Government should take other budget, 180  
 Residents should contribute their money for maintenance work, 23 
 Strictly enfore to planner to design suitable park, 29 
 Control quality for park maintenance, 57 
23. Household decision for willingness to pay 
 Willing to pay, but not able, 113 
 Able, but not willing to pay, 113 
 Not able, not willing to pay,  63 
24. The most suitable method for park fee 
 Recover through tax, 236 
 Recover through entrance fee, 43 
 Donation, 10 
25. Willingness to pay for 1000 yen per month, No = 226, Yes = 63 
26. Willingness to pay for 1500 yen per month, No= 274, Yes = 15 
27. Willingness to pay for 500 yen per month, No = 156, Yes = 133 
28. The maximum willingness to pay for park improvement: The average value of 
WTP is about 380 yen and the maximum is 2000 yen per month. The classification of 
WTP in group is necessary to reach the useful information. 
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Appendix B4: Summary of Data Collection Based on Park Users’ Characteristics and  
                        Socio economics: 
29. Gender of park users:  male = 132 , female 157 
30. Age of park users: 
 Under 20 years:  52 
 Between 20-30:  96 
 Between 30-40: 52 
 Between 40-50: 33 
 Between 50-60: 18 
 More than 60:  38 
31. Education of park users: 
 Primary school: 7 
 Secondary school: 119 
 Technical/Diploma: 44 
 Bachelor degree: 88 
 Master degree/Doctor degree: 31 
32. Occupation of park users: 
 Goverment/State enterprise employee: 12 
 Private employee/Company officer:  12 
 Business/Merchant:    24 
 Labor:      45 
 Housewife:     51   
 Student:     95 
 Retirement/Inoccupation:   32 
 Part time job:     18 
33. Household size of park users: Most of par users has small to medium size of 
household that the number of person in household is about 1-5 persons. 
34. Number of children (under 10 years) of park users: More than half of park users 
have no children and about 30 percent of all users have children less than 10 years in 
their family. 
35. Number of car ownership of park users: About 20 percent of park users have no car 
and one third of park users occupy 1 car.  
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36. Driver license of park users who have car: Yes = 217, No = 72 
37. Number of motorcycle ownership of park users: About 80 percent of park users 
have no motorcycle in their house. 
38. Motorcycle license of park users who have motorcycle: Yes = 118, No = 171 
39. Number of bicycle ownership of park users: About 90 percent of park users occupy 
bicycle for their family with the average number of 2 bicycles per house. 
40. Income of park users:  
 No income:  88 
 Less than 100,000: 48 
 100,001-200,000: 45 
 200,001 – 300,000: 69 
 300,001- 400,000: 29 
 400,001 – 500,000: 5 
 500,001- 600,000: 2 
 More than 600,000: 6 
41. Marital status of park users: 
 Single:     147 
 Married:    132 
 Divorced/Widowed/Separated: 10 
42. Housing status: 
 Ownhome:    169 
 Rental:     120 
43. Length of resident of park users: The maximum length of resident is about 55 years 
and the average number of length of resident is about 16 years. 
44. Resident location: There are 204 people who are saga residential and the left portion 
is about 85 person are the not saga resident. 
 
 
 
 
 
  183
Appendix B5: Summary of Data Collection Based on Accessibility of Parks Assessment 
(Mode and Travel Characteristics): 
 
45. Mode VS Travel time 
Travel time   Mode of transportation take 
to park 
 
Short 
 (TT <= 11) 
Medium 
(TT<=20) 
Long 
(TT>20) 
Total 
 
Walk 41 14 6 61 
Bicycle 39 30 17 86 
Car 12 54 76 142 
Total 92 98 99 289 
46. Mode VS Travel distance 
Travel distance   
 
Mode of transportation take to 
park 
 
Short distance 
 (<=1.65 km.) 
Medium 
distance 
(<=5.8 km.) 
Long 
distance 
(>5.8 km.) 
Total 
 
 
Walk 52 8 1 61 
Bicycle 31 45 10 86 
Car 5 48 89 142 
Total 88 101 100 289 
47. Mode VS Travel cost 
Travel cost  
   Mode of 
transportation take to park 
  
No 
expense 
Low 
expense 
(<=85 yen) 
Medium expense 
(<=192 yen) 
High 
expense 
(>192 yen) 
Total
  
Walk 61 0 0 0 61 
Bicycle 86 0 0 0 86 
Car 4 36 40 62 142 
Total 151 36 40 62 289 
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Appendix B6: Summary of Data Collection Based on Accessibility of Parks Assessment 
(Service Area and Travel Characteristics): 
48. Service area VS Mode 
Mode of transportation take to park Service area  
 Walk Bicycle Car 
Total
 
In service area of Saga City (Distance<=3.5km) 55 54 22 131 
Out side service area in Saga city (Distance > 3.5 km) 1 18 54 73 
Outside Saga City 5 14 66 85 
Total 61 86 142 289 
49. Service area VS Travel time 
Travel time 
  Service area 
 
Short  
(TT <= 11) 
Medium 
(TT<=20) 
Long 
(TT>20) 
Total 
 
In service area of Saga City 
(Distance<=3.5km) 80 46 5 131 
Out side service area in Saga city 
(Distance > 3.5 km) 3 35 35 73 
Outside Saga City 9 17 59 85 
Total 92 98 99 289 
50. Service area VS Travel distance 
Travel distance 
Service area 
 Short distance 
(<=1.65 km.) 
Medium 
distance 
(<=5.8 km.) 
Long 
distance 
(>5.8 km.) 
Total 
 
 
In service area of Saga City 
(Distance<=3.5km) 81 50 0 131 
Out side service area in Saga city 
(Distance > 3.5 km) 0 34 39 73 
Outside Saga City 7 17 61 85 
Total 88 101 100 289 
51. Service area VS Travel cost 
Travel cost  
 
Service area 
 
 
No 
expense
Low 
expense 
(<=85 yen)
Medium 
expense 
(<=192 yen) 
High 
expense 
(>192 yen) 
Total
 
In service area of Saga City 
(Distance<=3.5km) 111 10 5 5 131 
Out side service area in Saga city 
(Distance > 3.5 km) 20 19 20 14 73 
Outside Saga City 20 7 15 43 85 
Total 151 36 40 62 289 
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Appendix B7: Summary of Data Collection Based on Accessibility of Parks Assessment 
(Travel Time and Other Travel Characteristics): 
52. Travel time VS Travel cost 
Travel cost 
Travel time 
 No 
expense 
Low expense 
(<=85 yen) 
Medium 
expense 
(<=192 yen) 
High 
expense 
(>192 yen) 
Total 
 
 
Short (TT <= 11) 81 8 2 1 92 
Medium (TT<=20) 47 24 15 12 98 
Long (TT>20) 23 4 23 49 99 
Total 151 36 40 62 289 
53. Travel time VS Travel distance 
Travel distance Travel time 
 
 
Short distance 
(<=1.65 km.) 
Medium distance
(<=5.8 km.) 
Long distance 
(>5.8 km.) 
Total 
 
Short (TT <= 11) 67 23 2 92 
Medium(TT<=20) 20 59 19 98 
Long(TT>20) 1 19 79 99 
Total 88 101 100 289 
54. Travel time VS Activity time 
Regroup of travel time to be three groups 
Time to do activity at park 
 
Short 
(TT <= 11) 
Medium 
(TT<=20) 
Long 
(TT>20) 
Total 
 
Short (TT <= 55 min) 25 13 15 53 
Medium (55< TT <= 103 min) 33 41 31 105 
Long (>103 min) 34 44 53 131 
Total 92 98 99 289 
55. Travel time VS Money spend for activity 
Travel time Money spend to do activity at park 
 
 
Short  
(TT <= 11) 
Medium 
(TT<=20) 
Long 
(TT>20) 
Total 
 
No cost 64 60 46 170 
less than or equal to 500 20 27 34 81 
less than or equal to 1000 7 6 9 22 
less than or equal to 1500 0 0 2 2 
less than or equal to 2000 0 2 5 7 
Less than or equal to 2500 0 1 0 1 
greater than 2500 1 2 3 6 
Total 92 98 99 289 
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Appendix B8: Summary of Data Collection Based on Accessibility of Parks Assessment 
(Activity Time and Travel Characteristics): 
56. Travel cost VS Activity time 
Travel cost Time to do activity at park 
 
 
No 
expense
Low 
expense 
(<=85 yen)
Medium 
expense 
(<=192 yen)
High 
expense 
(>192 yen) 
Total 
 
Short (TT <= 55 min) 35 3 4 11 53 
Medium (55< TT <= 103 min) 53 14 15 23 105 
Long (>103 min) 63 19 21 28 131 
Total 151 36 40 62 289 
57. Travel distance VS Activity time 
Travel distance  
Time to do activity at park 
 
Short distance
(<=1.65 km.) 
Medium 
distance 
(<=5.8 km.) 
Long distance 
(>5.8 km.) 
Total 
 
Short (TT <= 55 min) 27 14 12 53 
Medium (55< TT <= 103 min) 29 42 34 105 
Long (>103 min) 32 45 54 131 
Total 88 101 100 289 
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Appendix B9: Summary of Data Collection Based on Accessibility of Parks Assessment 
(Money spend for activity and Travel Characteristics): 
58. Travel cost VS Money spend for activity 
Travel cost  
Money spend to do activity  
at park 
 
No  
expense 
Low expense 
(<=85 yen) 
Medium 
expense  
(<=192 yen) 
High expense 
(>192 yen) 
Total 
 
No cost 96 21 22 31 170 
less than or equal to 500 40 7 12 22 81 
less than or equal to 1000 12 4 3 3 22 
less than or equal to 1500 0 0 0 2 2 
less than or equal to 2000 2 0 3 2 7 
less than or equal to 2500 0 1 0 0 1 
greater than 2500 1 3 0 2 6 
Total 151 36 40 62 289 
59. Travel distance VS Money spend for activity 
Travel distance  
Money spend to do activity 
at park 
Short distance 
(<=1.65 km.) 
Medium distance 
(<=5.8 km.) 
Long distance 
(>5.8 km.) 
Total 
 
No cost 60 54 56 170 
less than or equal to 500 24 28 29 81 
less than or equal to 1000 4 10 8 22 
less than or equal to 1500 0 1 1 2 
less than or equal to 2000 0 4 3 7 
less than or equal to 2500 0 1 0 1 
greater than 2500 0 3 3 6 
Total 88 101 100 289 
 
